AnGr eeni ng o0 Besignikdutagon:t ur e

A ProposedFramework for Saudi Arabia

Mohammed A. Aloshan

Dissertation submitted to the faculty of the Virginia Polytechnic InstituteSaate
University in partial fulfilment of the requirements for the degree of

Doctor of Philosophy
In

Architecture and Design Research

JameR. Jones
Robert P Schubert
Daniel R Dunlap

Elizabeth JGrant

March21%t 2016

Blacksburg, VA

Keywords:WesternKnowledge Saudi ArabiaContext Knowledge Green Architecture
design EducationaFramework

Copyright 2.6 by Mohammed Aloshan



AGreeningo Architecture Design

A Proposed Frameworkfor Saudi Arabia

Mohammed A. Aloshan

ABSTRACT

Today, concerns for environmental quality affect nearly all walks of life.
response to demands for resource conservairahitecture has become more complicated
because the design processv depends on a large number of different disciplines. Now
more than everpuilding owners and users haveany requirementd informed by
developments in knowledge, technology, and sciefitese stakeholderare asking
architects to design for lower operatibrast, good daylighting and views, and higher
indoor environmentafuality (IEQ). Integrating all of these issues in building design is a
dynamic process, which looks holistically at@lithe dimensions adrchitectural. Present
barriers of integratingreen and sustainable strategies in the design process are mostly
associated with architectodos education and
of the dynamics between the building and the local environmental conditions. For example,
Saudi Araba faces many challenges related to creating more environmentally responsive
buil di ngs, and peoplesd behavior may not
conservation. To achievaichchangesa new educational framework for architecture is
needed

This study captures and structures knowledge that informed the examination and
development of the new knowledbgased educational framework for green building
design in Saudi Arabia. Through literature review, a series of case studigsteavidws
with professors from United States architecture schools and interviewgradthatesrom
Saudi Arabian architecture schools, the study revealed how knowledge related to green
building can be structured and strategically implemented into tacthial design
education in SaudArabia. This framework presengreen knowledge in a logical,
sequential structure representing a learning path/knowledge map. The knowledge map was
not intended to present a sequential structure over the course of geaesabut is more
general so that it can be applied across all architecture schools in Saudi Arabia. In other
words, the knowledge map may be applietsasithin the current architectural educational
knowledge in Saudi Arabia schools, or it can be @sea guideline and assistance tool for
educators and school administratorse@ll, this framework presengsworkable model
for green design education in the context of the existing Saudi Arabia educational practices.
Thus, the goal of the final knowlgd framework is totransform thearchitectural
educational system in Saudi Arabia.
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1. INTRODUCTION

Today, concerns foenvironmental quality affeatearly all walks of life. As a
result environmentally responsivachitecturatlesign habecome commonplage many
countries SaudiArabiafaces many challengeslated tocreating a morenvironmentally
responsivenfrastructure and architecty@speoplesbehavior may not easily changéh
regard taesource conservatias ithas beesaidthatfor oil-rich countrieilisic heap er
t h an Waacheevethangest is necessarto increase awareness for thentribution
of buildings to national resource consumption

1.1 Evolving Role of Architecture

Architecture creates the framework around our liitgsotects us from thexternal
environmentand it gives us placeto relax to live and to work However,architecture
today can beery complicategdbecause of the still growing complexity that characterizes
our time and our society. At present, the design process depends more than ever on a large
number of different disciplines. Alsdevelopments iknowledye, technology, and science
are incorporated with art and materials take architecture more compléoday, owners
and usersave differentequirementshan beforeTheyareaskingarchitectdo desigrfor
lower operational cosgooddaylightingandviews, andhigher indoomir quality (IAQ).

For morerecentconcerns, buildingarea significant part of resource conservation
efforts and havean impact on resource consumptioBuildings are responsible for
approximately 40% of the total world annuwalergy consumptiofYeang and Spector
2011, Gascoigne 2001 In United Statesbuildings are responsible for 7gercentof the
electricity and 48percentof energy consumptioAlA 2013). At the same time, the
building and constructiosectos takethe largest share of natural resms, both for land
use and for materials extraction. Buil di ngs
many of which are nonrenewable resouraed they are responsible for 36 percent of all
waste generatl worldwide(Graham 200R

As a resulbof this growing concern foresource conservatiarchitects are being
asked to design for performance mandateshasBui | di ng Research Est a
Environmental Assessment Meth@8REEAM), and theU.S. Green Building Council
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(USGBQ Leadership in Energy and Environmental DesiggED). These mandates
addres®nrergy consumptionyater conservatigrdaylighting, and highindoorair quality.

As a resultnew knowledgebases areneededor architectsthat mergequality of
place with environmentglr e s ponsi ve strategi esltcouldbeé udi ng 0
argued thaif buildings are beinglesigned differentlythenthe education athe architect
should evolve

For this, the elucation of architects wst involvenew knowledgebases related to
resaurce conservatiorlhus the role of higheeducationwould be todevelop and sha
these ne knowledgebases.

This is prticularly importantin countries such as Saudi Arabia (SA) where
resource conservation hast been an issue to architecds a result,there is aneed to
redefine the architectural educatimodelin this country Fromamore general position of
design,educationto more specific concesrabouthow we educate architedts response
to theseevolving issuesa new education model is needed.

1.2 Rolesfor Architecture

Architecture has influenced our lives for thousands ofsyaad continues to do so
today Until about the lashundredyears due to the use of mechanical heating and cooling
systems architecture was often well adapted to tbeal climate and the landloday,
architecture is a complex discipline that incorporates a variegnofvledge domains
including design, building construction, mechanical systems, and social sciences.
Architecturecannotbeaner e f or m, or per haps somet hing wlt
popul aceodo a {NoRagschplzlP80p Aschitecture todayequiredifferent
solutions in order to satisipa n 6 s p h psychatogidaheads Atchitecture should
be about designing a good place as a primary objective and resource reservation can
contributeto thisobjective.

One of the bsic questios concerningarchitecture is how to live in a certain place
and feéthat it is a good place to b&oday this question iseldom askethecause we use
mechanicabystems for comfort controAs stated by ChristiaNorbergSchulz hisfic ut s
us away from a natural, elemtal feeling of belonging to a place. We just close ourselves
within wall s, put on a mac h19708. Designmgtheh av e t h
placeas fia bunker,is aesthetically and physiologically a disastéYeang and Spector
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2011) (p.69). Thereforelosingall contact with the outside, making wsry depenént on
energy supply, and ignoring timaturallight and viewwill leadto a loss opsychological
comfort health, and welbeing.

The trend of modern architecture leaddossof theplace rather thamaintaining
it or developingit. According toNorbergSchulz (1980a)this has two causesand both
imply amisunderstandingf the concept of plac&heyrelate to the dimensism f fA s paceo
and A c hkladercarckitecture should give buildings and place individuality, with
regard to space and character. This canabeevedby t aking @Athe <circ
conditions of locality and building task into consideration, rather than basing the design
upon gener al t yyoeergSahuld1980p(p. 196)i pl e s o

Louis Kahn through his work during the1950s and 6Qswas something of a
revelation ata moment of unrest when many architects were losing their faith in
architectureas a positive framework for livind hroughhis projecs heproposes solutions
in terns of space and charactehere he poses the questibnwh at does t he bui | (
t o b 8udldenly everything is there again: open and close space, clusters arg] group
symmetry and asymmetry, node and path; and a
interior and exteriar §Norbeg-Schulz 1980r (p. 197)In the walls of Kahé s w pastk s
and present are united, and thus he daithought of wrapping ruins around buildirgs
His walls aredesignedo receive light At he gi ver of omasHArankpr es enc e
Lloyd Wright saidi The real ity of the buil dinthe does nc
roof butint he space wi t [Kauimannd95h(® 80) Wrgbt donsidaredo
space as the cord life and form of architecturet is a useful volume for building. He
views interior space as flowing into exterior space.

The Gpiritbof bui | di ngs has i nfl ueas wal. Achitectp e op | e 6 s
design buildinggprimarily with regard to the images and emotiafishe people who live
in them,more than the satisfaction of mere physical need

Pallasmaa et al. (200B)dicatedthe following types of experiendkatcould well
be among primarfeeling oremotions produced by architecture:

1 The house as a sign of culture in the landscape; the house as a projection of
man and a pat of reference in the landscape;



1 Approaching the building, recognizing a human habitation or a given
institution in the form of a house;

T Entrance into the buildingds sphere of
being near the building;

1 Having a robover your head, being sheltered and shaded,;

1 Stepping into the house, entering through the door, crossing the boundary
between exterior and interior;

1 Coming home or stepping inside the house for a specific purpose,
expectation and fulfillment, sense ofsstgeness and familiarity;

1 Being in the room, a sense of security, a sense of togetherness or isolation;

1 Being in the sphere of influence of the fdwat bring the building together,
such as the table, bed or fireplace;

1 Encountering the light or darknesat dominates the space, the space of
light;

1 Looking out the window, the link with the landscafge.94)

Furthermoreabuilding should produca sense of loneliness and silenegardless
of the actual number of people present or the surrounding (Redasmaa et al. 20R5
Consequently, people can experience the sense of being in a unique place.

On the other hand,rehitecturehas a directrole to the immediatecity and
ecosystemGraham (2002kaysthat every architectural artifactonnects to the earth
depends on nature for resourasg)ses environmental changad affects both human and
nonhuman life(Attmann 2009. Here architecture bammes a part of the problem and
shouldcontribute to aolution By designing buildings based green principleshis will
reduce consumption ofatural resources

Whetherdesigningg n Saudi Ar abi a odevelopaccoannes, of t he
the main responsibilitgf the architects to design good places that are environmentally
regponsive As a result, ltereis aneedfor newknowledge domainandways ofdesigning.

In order to fully achieve this architectural desigrshould avoid appoaches that
concentratedonly on energy efficiencyin buildings while pushing for a new green
approachThis approackhould include a certain level of improvement in energy efficiency
and resource conservatiomcorporaterenewable energgystemssite design, provide



rules for indoor environmental quality and indicate levels of resource conservation and
recyclingthat support sense of place

Architects can He toward resource conservatiorfi they consider the
interrelationship between building sitejesign elementduilding systems and functipn
while following green principles.

Somearchitectssuggest that Europidsuildings arenoreexpressive of an attitude
for resources conservation tharthe United Stateyartly driven by Europ& Bigherenegy
cost However recentlythere has been a shifttheUnited Statetoward a moreesponsive
attitude for resource conservation

When compared tthat of Europe anthe United Statesn Saudi Arabian 2010
electrical energgonsumptionn the residatial sectomwas51% percent of the total energy
consumptior(Saudi Electricity Company 20),0approximatelyequal tothe sum of all the
other sectordn the United Statesin the other handhe residentialsector accounted for
about22.8% of primary energgonsumption in 201(Energy 2012

Currently resourceconservations typically not a concern for architectural design
in Saudi Arabia This is mainly due to severdactorssuchas the availability of oil
governmental subsidies foil production and electricity generatiathe relative low cost
of oil, andabsence of similar subsidies for renewable energy progf@aid, E‘Amin,
and AFShehri 2004 Alawaji 200]). This is reflected in comparative energy cost where
Saudi Arabia is at$0.032kwh, California at$0.1kwh and $0.078twh for Texas
(Aljarboua 200%. Adopting green design principlesight helpSaudi Arabia preparfer a
postoil era

Recently,Saudi Arabia seeks to reduce dependendessil fuelsby developinga
roadmap fo arenewable energy progranm this roadmap, there is goalto install 23.9
gig-watts(GW) of renewable power capacity by 2020 &ddl GW by 2032yhich would
make Saudi Arabia one of the worldsading producers of renewable electricity
(McDowall 2013. Currently, green buildingolicies thatencourageenergy conservation
are still fairly new to the region; howevehe Saudi Green Building Cound¢ibGBC),
formed in 2009is working on its own version of LEE(SGBC 2012. Thisis intended to
limit the level of environmental impacgnd use greemuilding guidelines formajor



developmentshat will eventually beised in therivatebuildings sectorThearchitectural
edwcationalsystemshouldsupportthis initiative.

1.3 Architecture asa Catalyst for Change

Architecturecan be a catalysor chargein at leastwo ways direct impacts and
indirect impacts With direct impacs, architectscan reduce resource consumption, and
environmentaimpact by designindouildingsfor low energyuse waterconservationand
fewer or reducedhaterialsTheindirectimpacs can beachievedy promotingheightened
awaeness for resource consumptitny the building demonstrating aresponse to
environmenfactors.

1.3.1 Direct impact

Rising global energy demands, increasiogl costs andscarcity for natural
resources have elevated concdorgesource conservation buildings Buildings havea
major impact on resource consumptid®% of the total annual energy congptionis
building related (Abdeen Mustafa 2008Attmann 2009, 17% of the total water
consunption (Roodman and.enssen 1995 50% of the world's materiglendbuildings
areresponsible foB6% of all waste generated worldwig&raham 200

Typically half of the energyin buildingsis for heating, cooling, ventilation, and
lighting whereoften naturalsystemsanbe used to meet these ne€llss canreduce the
environmental impact of new buildingshile lowering costs Therefore,it become
importantto designand construct buildingsesponsibly for the benefit of both the
occupants and thgreater good of societfhereduction of natural resource consumption
should bea goalfrom the startspecificallyat theearlydesign stage

Roodmanand Lenssen (1995)ote three ways to malkgood buildings: exploit
natural forces like the sun and wind for heating and cooling, select efficient appliances and
climatecontrol systems, and ug@od construction materialsSthey suggestpositioning
windows to capturethe sun 6 s ein &intgr,yalong with insukgon and airtight
constructiorcan cut heating neetty more than 97%. Similar techniques can eliminate air
conditioners in hot climates. Simply planting trees near buildings can cut cooling needs up

to 30%.



Buildings should provide protective environments where the occupants feel safe
and secure against the varionatural elements. Buildings should provide health and
habitable environments for peopléand be designed to maximize productivity by
minimizing operator féigue and discomfortand should be free from physical and
psychological effects of buildings such as sick building syndr@httenann 2009. The
ar c hireleascnot@rdyto promoteresources conservatiolower operatingcost, and
improveindoor environmental qlity butto do this while making good places.

Buildings have a major impact dhe global environment. The most significant
impact isCO2 emissiondue totheir use of electricity. Onthird of worldwidegreenhouse
gas emissios (GHG) are buildings related, which willlikely continue toincrease as
construction increaseln the United Stats, electricity consumption in the commercial
building sector doubled between 1980 and 2000, and is expected to increase another 50%
by 2025(Torcellini et al. 2008 Also, the Organizationfor Economic Ceopeation and
Development (OECD 2003 indicates that energy consumptiorassociated withthe
building sector in OECDcountries has continually increased since the 1%6kis
expected tocontinue to do so in the coming yeawghich is primarily due to the
construction boomsn Asia, the Middle East, and Latin AmericgAttmann 2009.
Roodma and Lenssen (199%aid "It is important that innovations like these spread
rapidly, because the environmental problems generated by buildings are getting worse
worldwide".

It is argued thatsa consequence wicreasinggreenhouse gas emisssiGHG),
globalwarmingis increasingand has becomane ofthe biggest challeng®f our time.

The concern for environmental impact suggebesneedfor improvements in
building performance. Hawkesuggestshat a conventional building of the 1990s, built to
satisfy building regulationsit that time will consume only 50% of the energyhen
compared to a similar building from ti®70s.Hawkes goes on to suggest thdtrther
50% reduction inbuilding energyuse is possible througbnvironmentally responsive
strategiegHawkes 2001
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Figure 1-1 Energy consumption trends in nondomestic architecture
(Hawkes 200).

1.3.2 Indirect impact

Architecture can contribute an increasecawarenes®f resource waste and the
need for conservatiorBuildingscane x pr ess the <c¢clientds and
resource conservatioken Yeangstatesthat fiArchitects have a tendenty over value
the appearance of buildings, but as you walk through a public space your sphere of
awareness is actually limited to a few meters in height. Anythinggfuup you seenly
as a (YedngianddSpector 20)L(b.51).However, someecently constructebuildings
demonstratgreen design principleendbecamaeconic, from bothexterior and interiar

Ken Yea n godilding can be seen as approacho heighten awareness and teach
people about resource consumptidis buildingsspeak ® us about resource conservation.
For examplethe Solaris building in Singapores consideredone of Y e a n gre@rest
buildings In this project he demonstrated his approach to ecologidasign by
highlighting ecological featurgusinga 0.93 milelong linear parkas a design idea that
started fromthe basementevel and wrappedtself vertically around the buildingThe
vertical parkachievesenergy load reduced throughnumber ofeatures such as shadjng
andinsulating the building while providg asocial amenityEnergyloadfurtherdecreased
throughthe employmentof an innovativefi | i g h twithin hhe building that brings
daylight deep into the building through an angled sfiddirt 201). Anyonewho walks
through the building feslthe natural light filtered tbugh the shade: showimgw design
suchasthis canutilize naturalresourcesandwhile providing a social amenityThrough
architecture such Kevieang ,sve becomemoreawareof our roleasenergyconsumers
Thereforeas a framework arouralr lives,architecturdoecome ameans for buildings to
showa desirable response to the environment.

Thom Mayne thedesigner ofSan Francisco Federal Buildisgys:
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O7EAT AOAEEOAAOOOA AT CAcCAO O1 AEAT h AOI O
currents, it has the potential to transform the way waee the world and our place
in it. It is from this intersection of broad societal currents that we approached the
design for the new Federal Building in San Francisco. Our primary interest was to
produce a performancalriven building that would fundamentdly transform its
urban surroundings, the nature of the workplace and the experience of the people
who use it while making intelligent use of natural resources. For me this project
represents the epitome of an optimistic architecture; an architecture that
OuUl OEAOCEUAOG EOO Aiipl Ao £ OAAM®ordadsiha OAAI EQEAO
2007)
The San Francisco Federal Buildingas desigred as a LEED building that
minimizes energy useyesponds to the climatic conditions of its site, andets the
operational needsf its owner However more importantly iphysically democratizes the
workplace as it enhances health and coméord empowers its users with a sense of control
over theirsurroundinggMorphopedia 2000Mo st of fi ce spaces donot ¢
to dim your lights or control your ventilation as this buildifgayne placd staffalong the
perimeteiof the buildingand manageit® the interior. Hesaysthiswill increasenteraction
between management and staff and promotes engagement between colleagues
(Ziger/Snead 2008

Architecturehasthe power to inspire us; to make us feel good about our life, and
more importantlywell-designeduildingscan reflect on our social values. The education
of the architect should support this view.

1.4 Architecture is evolving in response to these catalytic @ortunities

Somebuildingsoverthe last 30yearshave demonstrateithe catalyst fochange
previously mentioned. The pactice of architectureis evolvingin response to these
catalytic opportunities-or examplenow energy modeling, life cycle cost assment and
other types of analysere often included in the design process

As part of these changes antegrated design practice, other professiosath as
HVAC systemsconsultantslighting designes, daylightingand acousti@xpertsare now
involved in thedesign process



Moreover, ve see theonsideratiorof environmentafactors;climate analysis, site
analysis, sun and solar analysis, and daylighting analysisfeme part of the design
processWith these new design procedutks archiects canredude h e b uenérgyi ng o6 s
consumptiorwith passivestrategiesisingthe availableclimatic data(Yeang and Spector
2011). In office buildings for example,strategies such as thewsal allow for natural
airflow for cooling and ventilation and include natural daylight.

Today, new technologiesand advancedbuilding systemssuch as Heating,
Ventilation, andAir-Conditioning (HVAC) systems,double skin facadesand new
materialshave all hachnimpact on building performance astiouldbe involved inthe
design processThese new technologieshould support better living andworking
conditions forbuilding occupantsAs said byRobertTango (2009)iw e  d feehliketwe
arewalking into a machineyut into a weldesigned space appealing to all of our human
senses

On the other hand, HVAGystems are responsible for maintainiogmfort
conditions in most buildings These systems along with lightinggonsumea large
percentageof energy in buildings which makes them significant when reducing
environmental impact is goal Also, good indoor air qualityften depends o the
ventilation these systemsprovide Paul Scheckel (2005 says in his article
intdBi | dingGiineka. tomét place to | ook to minimi
system isndét the equi pment, howeveSojn itobs t|
the design procesge shoulduse appropriatievels of insulatiorto minimize the ned for
supplemental air conditioning.

Finally, many building energy simulation prograrase reaching maturitysince
their originationin the 19609 Crawley et al. 1998 Simulation tools will continue to
evolvefor two major objectivesiifirstly to make simulation tools more accessible to the
architectural profession to support the opeded nature of design inquiry and secondly,
to enableeffective6 r € & Ime 6 «f Wesigni infogmation between the entire team
through a wetbased infrastructutgY eang and Spector 20/1(b.88) Decisionsmade in
the early stages of design often have a significant impact on energy efficiencthand
quality of theinterral environment of the buildinddew tools such as these walpport
the integration ofjreen @dgn principles inclding health comfortand productive habitats
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for human activities while minimizing resource utilization and waste gener@fesng
and Spector 2031

1.5 GreenArchitecture

During the last 3810 years the practice ofarchitecturehas undergone many
changesincluding performancejntegrateddesign practice, inclusion of environmental
factors, new buildings systems and new simulation tddis suggests the need foew
knowledge basthatallow the architect to betteespond tahese changes

AGr een arwasfdurided@nd estaBliedafter theworld Commission on
Environment and Developméntseport(1987),whichdefinedt he t er m fisust ai na
andinjected concerns fanvironment intarchitectural dscourse.

Spector(2011):

On an analogy of architectural design process, we have now completed
OEA OAT 1 AAPOOAT OOACAG fhtlre, ddr@E@dheve A O 1 OO0 O
AAlT OA AAAPI U AT A NOEAEI U Eof gieen désigand AAOECT AAO
clean green technologi&s(@. 6)
Greendesignis an approachthat producesbuildings that areenvironmentally
responsible and resourefficientthroughout its lifecycle. Theobjectivesof this approach
are to provie agood place for the occupargsd resourceonservation.

For architects, mayltae mosdifficult question is: how do we design buildgfgr
a green future?
In regardto answeringhis questionKen Yearg says:
O0- ATU AARAOGECT AOO xoOiilciu AAIEAOGA OEAO EE

enoughecogadgetssuch as solar collections, wind generators, photovoltaic and
biodigestorsthen they will instantly have an ecological design. Of course, nothing
could be further from the truth. While we should not deny the experimental
usefulness of these technological systems and devices, which may eventually lead
us to the ideal technologidgproduce or infrastructure or plan, they are certaly
not the beall and endall in ecodesignMany of these are just empty attempts at an

ecological architecture. There is @anctimonious mythology around what is
basically a collection cadmirable engl AAOET C HMHait RoOOINOE) T 8 6
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Therebre, Green designs much more than lovenergy orreducedcarbon
emissions and water us&reen designaddressarange ofinterrelated issuesycluding
social, cultural, psychological and economic dimensi@wshanan 2005 which are as
important as thenergy efficiencyandlow carbon emissiarin the greendesignprocess
the architectshouldnot be limitedto certain aspects &howledgesuch as implementing
enoughecogadgetsthey shouldhave comprehensivé&nowledgeto coverall aspects of
architecturapractice

Somewhatinfortunately many architectghink thatgreen design is about achieving
the highest level ofating on a performance scal&ew denythe importance ofating
systems such as BREEAM or LEEd3 useful referencefor buildings butthese rating
systemsarenot comprehensivelhey work asa partial checklisof the consideration in
green desigandasone of theproselytizingtoolsto a wider audiencg€reang and Spector
2011J). None of these rating systemstiemselvesssures a good building.

New architecturepracticescan have a positive impact on the way buildings are
designed nonethelesswe shouldnot let the environmental agenda become one that is
limited to political, populist fadas KenYeangsays(Hart 201). Yeangsaysthat fithe
objective of Ecedesign is a benign and seamlessibtegratiod wi t h t he envi r on
(Hartp. 15) Buildingsshould bewvell integratedvith the biospheraot jug minimize their
impact on the biospherBuildingsshould lead to positive outoges This actually requires
a discipline which includes matters such as microclimate, biodiversity, diet and social
organizationin addition tatopography, density, proximity, aesthetics aotlure/political
economic parametefHart 201).

Buchanan (2005)n his book éTen ShadesOf Gr e erafeds to ten key issues that
need to be consideredhen creatinga fully green architecture: low energy/high
performancereplenistable sources, recycling, emboditmhg life, loose fit total life cycle
costing, place; access, health and happiress,community and connectiohhis book
refers to the built schemes, and to thairious degrees of 'greenness

While Yeangsuggestshatarchitectd o n 6 tunderstdntl green designd most
think that is aboutthe use ofphotovoltaics, windgenerations, compliance, et¢eang
suggests that is morethanthat;it is complex and not as easy as had been imaghhed.
suggestdive strategies that can be adapted to get as clgsesagbleto the goal of &@sis
with the natural environmeliYeang and Spector 20t1
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1. To view green desigm terns of the weaving of four strands of infrastructure

(green, gray, blueandred), thesecolor-coded systes) covering natural habitats,
engineering, water management and human cuylture

2. To regard green desigis a seamless and benign environmebitaintegration of
the artificial with the natural environment;

3. To regard g r ecomimesiBeimiiate ecas gy s e ms 6
structure, features and function;

4. Ecodesi gn can be regarded as not eamnl
systems or rehabilitating existing built environments and cities, but also restoring
existent devastated esystems within the wider landscape of our designed system;

5. Ecodesign is to regard our designed system in the context of the biosphere

globdly as a series of interdependanteractions environmentatasisand the
repair of the environmental devastation by humans, natisadtér and the impact
of our human built environment, activities, and indust{déeang and Spector
2011).

Finally, in érenShadesof Greerbby Buchanarand throughYeand work, wefind

thecriteriafor designand therootsof greenarchitectureTherefore, architectural education

must support thesehangesand new criteria for design Thus, there is a need foan
evolving architectural education model in support of these new knowsakgs.

1.6 Evolution of Architectural Education

When proposing a new architectural education model must first look back
abouta hundred year At thattime, the architectvasseen ashe master buildewherehe
was both a designerland a builder. He often directea work force numbering intthe
hundreds A masterbuilder wasresponsiblefor educaing, guidng, and mentang his
fellow craftsmen The education of architectgs througtan apprentice relationshighile
working toward aMaster Builder status.

1.6.1 Bauhaus Model

During aninternational exhibitiomneld in Weimar in 1923he Bauhausoinedthe
sloganf Art and Technol(Bnayuel etAal. 1980 Whis Was a turging
pointin educationastrategythroughrecognitionof the roleand importancef technology
as a new arethat should be consider¢al be inarchitecturedesign curriculumAlso, this
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wasthetheoretical model in whicthe Bauhausnovementvas grounded. The distinction
betweené ar t i st i c(Foimletyd anduidcptriaocnt & c a I(Weirklehggtinrthec t i on 6
curriculum is the most visible embodiment of this mo@dehdeli 200).

The Bauhausxemplifiedasignificantclearinghouse for constructivistieas in the
western world.Also, the Bauhaugoined art, architecture, and design as part of a
integratedporogram, dry to produce gesamtkunstwerdr totalwork-of-art involving the
school 6s woodc a rfuniturggand stained gldssogkshops Atthe sgme
time the Bauhaugroundedits teaching practices onranewalguild system, in which
students enrolled in the workshop of a master.

Today, asresult of Bauhausnfluence we seean educationahodel| where art and
craft are still rooted in design practicelThe dynamics of this school produced a new
philosophy and approach to design education, whiclsinasinfluenced many programs
in theUnited States and Europe.

1.6.2 Current Models

Someorganization®eganimprovingand organizing the profession of architecture
practice and architecture educatiotn May 1919, during an American Institute of
Architects (AlA) convention in Nashville, TN, 15 architects from 13 states came together
to form an organization that would lmoe the National Council of Architectural
Registration Boards (NCARBNCARB is a nonprofit corporation comprising the legally
constituted architectural registration boards of the 50 states in the United Stealeg,

N C A R Bniissionfis to work togetheas a council of member boards to safeguard the
health, safety, and welfare of the public, and to assist member boards in carrying out their
dutie (NCARB 20043. One of its goals is to strive to improve the general educational
standards of the rehitectural professionn its mission to promote excellence in
architectural education, training, and praciicéhe United Statesand providesgunding

for new curriculum initiatives that integrate practice and educgiM@ARB 20044

1 Constructivisman avanigarde movement initiated in the USSR in 1913, it lasted into the 1920s.
The term, Constructivism, emerged in 1921(just before
purpose of artThe Constructivists rejected the idea of "artfarars sake" and were in fav
designs intended for mass producti@@hristina 198%
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In supporting of the environmental responsive design, in 19B@glpgical Literacy
in Architecture Education (ELAE)roject was created byhe Committee on the
Environment (COTE) inthe American Institute of Architects (AIA)The goal of this
project wag:Gould 2006

o assess the state of ecological literacy and the teachifg
sustainable design in architecture education as part of a proposal for a lasgele,
long-term effort, led by the AIA COTE, to inject ecological literacy and sustainability
principles into architecture education in the United Staté¢P.1)

This projet concerrdlargely with schools of architecture, as well as ofilaces
where students and practicing architects might learn about ecology and design.

In addition,new criteria of environmental responsive desgestarting to emerge
in European architgural schools. EDUCATE is a program funded by the European
Commission, started in June 2009 and finished in May 2012. The mission of this program
has been to Afoster knowledge and skill s
of architectural ducation, aiming to achieve comfort, delight, we#ing and energy
efficiency in new and existing buildings within a culturally, economically and socially
viable design proces$EDUCATE 2009. The promotion of green principles in the design
is a keyfactor for addressing the challenges mankind faces ponse to finite resource
availability, environmental deterioration and climate change. Therefore, new criteria of
environmental responsive design are needed to be implemented in Saudi Arabia
architectural education systems today.

1.6.3 Saudi Arabia

Saudi Arabia economy is petrolewmased; about 75% of incomes and%¥% of
export earnings come from the oil indus{Bnergy Information Administration 20D1
This suggests an economic over dependence offlakefore,there is a need for new
strategesthat can hip overcome the posiil economicchallenges

Today in S.A, most buildingsuse air conditioning artificial lighting, and
desalinated waterElectrical power and water supply are subjeéctsubsides and are
thereforeprovidedto householderst a low price There isa growingconcernthat Saudi
Arabiawill not be able to continum support thessubsidiesn the futureespeciallyduring
the postoil period.
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1.7 Problem Statement

The purpose of thisesearch is to develop new knowledgebasededucational

framework for green building design in Saudi Arabidhe research will examine

knowledge domains, knowledge structuring and sequencing, and learning ®aody

Arabian architectural education is ineed of a new educatioal framework for

environmental responsive desighhis studyseeks torevealhow knowledge related to

green building can bstructuredand strategically implemented into architectural desig

education

1.7.1 Research goals

T

Reduce negative environmental impaxssociated with buildings

Increase the awareness and perception of the importance of green architectural
design among the public, architects, designers, and deaisikers.

Enhance therole of achitecturein society as a proponent ofesource
conservation

Reduce thenergy consumptioassociated withuildings.

1.7.2 Research objectives

T

Identify the meaning of green architecture principles and the Saudi Arabia
context through a review of ¢hliterature, and of case studies of western
universities.

Determine the ASS educational framework in western universities and identify
the barriers to and constraints of incorporating green architecture principles into
architectural education and praeti

Determine th&audi Arabidramework, including the historical, environmental,
economicsocial, and cultural dimensions.

Interpret and adapt the Western knowledge to inform thediSAuabia
educational framework.

Develop a new framework for Saudrabian architectural education to give
architects the required knowledge domains, knowledge structuring and
sequencing, and learning path for environmentally friendly architecture.
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1 Developa narrative study that describe how Western green knowledge can
be systematically applied and understood in the architecture education in
Saudi Arabia.

1.8 Research Method

Qualitative research has five approaches to inquiry: phenomenology, grounded
theory, biography, case study, and ethnogrgghmgswell 200). This research will use a
grounded theory approach, whigknerates theory from the observation of d&ser
and Strauss 19§.7Threesources of data will be uséd enable triangulation or cress
examination(Cheng 200% literature review and its interpretationasestudes ard
documents reviewlhe @se studyapproach will bea major source of knowledder this
research. Case sted canprovide a basis for identifying, coding and categorizing
knowledge domains famplementation ofgreen architectur&nowledgein the TOBE
model This knowledgewill influence the development of tpeoposedramework.

1.8.1 Data Collection Methods

The process of developing the proposed framework will occur in four main phases
Figure 1-2 maps the research methdaowledge input, interpretation and organization,
knowledge shearing, adapting the knowledge to the Saudi Arabian context and developing
the new TGBE framework, and arrative the merger of the AS model into the TEBE
model in practice.
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1.8.1.1 Literature Reviewand Interpretation

The review of literature can serve one or both of the following roles in the res&amsth.

a literature review can establish the current state of knowledge in the remercivhich

can lead to the development of the research queSewnuandthe literature review can be
integrative, where collection and interpretation of selected key pieces of literature become
sources of data to be applied to the research question. Foedbachthe literature will
serve both roles. For the integrative literatreview publications related to green building
design will help identify and categorize relevant knowledge domains that will be applied
to theSaudi Arabia modelThis document dedicates Chapter 2 to a review ofrtbiee
general related literaturehgter 4 and chapter % an interpretation of the literature that

is morerelated to the objectives of the research. It is hoped that the interpretation will
inform thefinal Saudi Arabidgramework.

1.8.1.2 Case Stutesd Current Models / Criteria for GreerBuilding Design

The current modslfor green architecture education and khewledgebasedor
green building design will be introduced by performicgse studie®f the existing
architecturaprograns in the United Statesuch as ithe University of Oegon andhe
University of Arizona These programs will be studied to understand the knowledge
components that focus on green architecture issues.

1.8.1.3 Documents Review: Saudi Arabian Context (FBE Framework)

The main purpose of the document review condugctgtie present study was to
determine the current contéxthe historical, environmental, economic, social, and
cultural perspectivés of the six schools of architecture in Saudi Arabia. Investigating
these perspectives is vital to understanding the nateeelsnand priorities of the country.

Documents from the six schools in Saudi Arabia are available online as PDF files
on each universityéds website. These document
stable. An initial review of the curricula of thix Saudi architecture schools was conducted
to understand their similarities and differences regarding the five context dimensions.
Significant similarities were found (see chapter 5 for more detail).
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1.8.2 Building the Saudi Arabia Framework

This phase of # research will examine what does and does not make sense for a
new Saudi Arabian green architecture educational model. In other words, this phase will
filter potentialknowledgeof a model, retaining elements that are adaptable to Saudi Arabia
and rejectng elements that are not. Ultimately, the Saudi Arabian model, other existing
models (e.g., th&niversityof Orego6 s ) , and the | iteratndre revi
analyzed to comeut with new knowledge that cée adapted to theaudi Arabia conte
and then developing tHEO-BE frameworkfor Saudi Arabia.

1.8.3 Interviewsd Community Review of theWestern and Saudi Arabia
Framework

This phaseof the research will introduceterviews and coding procedures as
research tactic§ he purpose will be to propose an educaftiamework that caserve the
profession, and improve or clgm the currenWesterneducational frameworkThe
interviews will be with acadensand practitiones from thetwo mentioned case studies
Professorsvho aretrying to eitherteach green architecture or have an understanding of
green architecture will be interviewed. Interview topics will include what works and what
difficulties they are having with implementing green architecture issues in educdtsn. T
answers will help identify and define the problem of why academic experts cannot fully
implement an educational modelated to green architecture

In additional, the Saudi Arabfeameworkis introduced t&Saudi doctoral students
at Virginia Tech. he interviewees wergraduated from Saudi universities amginly
architects and designers in the fi@lthey had an understanding of the Saudi Arabian
context and educated in Saudi Arabia. Most of these students are Ph.D. candidates, and
they will be future professors in Saudi architectural schools. Their expertise helped achieve
and improve the accuracy thfe framework of Saudi Arabiaontext

1.9 Research Contributions

Expected outcomes and contributions to the body of knowledge can be summarized
as the followingliscussionsFirst, this study will better enable educators to prepare future
generations of archites; who can make successful contributions to the world they inhabit
as professionals. Second, this study provides insight into how green building can be
productively and strategically integrated into formal architectural curricula. Third,
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buildings have anajor impact on resource consumption and a large hand in environmental
degradation. Therefore, it is of great importance that future practitioners understand and
appreciate the many of issues surrounding green building as well as larger scale holistic
sustinability, and how the fieldffectsall scales. Fourth, presently, there is a difficult to
learn or a steep learning curve as senior professionals struggle to remain current regarding
relevant issues and implement green design strategies. This leaanirge cepeated if
students are not introduced to this information until after they have graduated and are
practicing.In addition Instilling the meaning, value, and tools of green architecture in
future architects as students might expedite the implet@mtaf green buildingractice

in the country.

1.10Research Assumptions

This study makes certain critical assumptions about the availability of documents
for review, the qualification of the researcher to perform the research, and the degree to
which the inerviewees represent the larger population of green architecture experts.

First assumption: documerdadmaterialsof the current educational model for the
schools of architecture in Saudi Arabia are available online and will be used to determine
the SaudiArabia contexframework Further, these documents are assursédble The
researcher will, by contacting the administration of the proposed schools, double check that
the documents are updated. The theoretical foundation and the interpretatiopart tbis
the research will largely rest on these documents.

Second assumptiorfthe researcher is a good instrument of data gathering and
interpretation. The researcher worked for ten years as a lecturer in Saudi Arabia
architectural colleges. During thisnie, | contributedmany committees developing and
preparing the curricula of the technical department of Civil and Architectural courses in
Riyadh College of Technology and the curricula of epartment of Architectural
Engineering in Imam Universitysane ofthis work includeda structurd model,course
content materialsand asyllabus descriptionln addition the researcher worked as a
practicing architect to design and construct many private residential buildirftgese
experiences in educati@andin practiceshouldhelp the researchamterpretthe literature
andfacilitate communications with theesearctparticipans.
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The third asgmption is that the interviezeswill be a goodselective sampl&.hey
should benumerous enough amdpresentativéo give the researcher good reacticand
information Eventuallythis may positivly affectthe newSaudi Arabidramework

1.11 ResearchLimitation s

This research will focus on the higher educational systems of architecture in Saudi
Arabia. In additionthe development of the educational system is mainly concerned with
the green buildings knowledge, and pedagogical approaches to the higher educational
program for architectural design. The knowledge was transferred into a logical, sequential
structure re@senting the learning path/knowledge map. The knowledge map was not be
structured around a sequential structure of years, and courses; it is structured to be more
general so that it can apply across all of the architecture schools in Saudi Arabia.

1.12Researckr 6s Rol e and Background

1.12.1ResearcherBackground

A brief biography of the researcher would identify grefessional and academic
background of the researcher and define his ability and bias in analyzing the subject he
intends to study. It also helps to establish the credibility of the researcher in the subject
area. The researcherds brief biography is

He started to beawne interested in environmental issuesing his undergraduate
study As a graduation project, he designed an office building in Dammam city in Saudi
Arabia, consisting of 12 floors. The project focused on energy efficiency (in terms of
cooling). Howeverthe project assumed different construction materials, glassing types,
lighting, equipment, and building orientation to minimize the cooling needs. The researcher
used the PowerDOE program to simulate the building in different cases to get the desirable
reailt. This project increased his interest in seeking green architecture knowledge as a point
of interest in his masterodds degree.

During the period of 2002 0 0 6 , the researcher finished

Sydney University; his specialty was buildingesice and design. His graduate courses
were intensive research (76 units) that improved his knowledge of building design and
science, especially in green architecture aspects including energy efficiency, passive and
active solar engineering, daylightingnd acoustics subjects. While studying at Sydney
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University, he was nominated for a "Certificate of Excellence" and satisfied the
requirements for the Chartered Institute of Building (CIOB) Australasia award of Excellent
Building Postgraduate Studentoeth Year 2007 for two research
program: 'Design proposal for Mixed Usage Development and What Is a Good Building'.

From 2006 to 209, the researcher worked as a lecturer in the Riyadh College of
Technology. He had been involved imettwinning project between Riyadh College of
technology (SA) and Derby College (UK) as coordinator of the Saudi team for the
Competition to Design an Ederiendly House. The purpose of the project was to design
an ecefriendly house appropriate for Saddia mi 'y cul ture and for Riyvy
and surroundings. This project gave the researcher a chance to combine his knowledge of
green architecture with western knowledge within this domain.

In addition, the researcher worked as a lecturer in Saudiigrarchitectural
colleges. He hataughtarchitecture desigat the higher education level fa0 yearsn
Saudi Arabigbeforehe came to the United States and started to construct an educational
framework for green architecture design in Saudi Arabite uses a constructivist
pedagogical approach s teaching and strives to providestudentcentered learning
environmentln addition he contributedo severatommittees developing and preparing
curriculastructure, course content magds, and syllabs descriptions fothe technical
department of Civil and Architectural courses in Riyadh College of Technology &mel
Department of Architectural Engineering in Imam University.

Based on the aboywofessional and acadenbackground, it imssumedhat the
researcher is a good instrument of data gathering and interprefidtiermight help the
researcher interpret the literature and facilitate communications with the research
participants.

1.12.2TheResear cher 6s Rol e

It is important to mention that whemalyzing qualitative research, the researcher
is the primary instrument of analysis. In interviews, the researcher performs the function
of the instrument, identifying issues and concepts and measuring their relative value. In
addition, heor she should hid relationships with the interviewees to get honest and open
responses. The benefit of the researcher as an instrument of analysis is that the researcher
has the flexibility to modify his or her approach as needed and can detketicitlatent
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contentinherent in the subjects. The drawback of using the researcher as the instrument of
analysis is that the researcher often lacks the same precision and objectivity that a physical
instrument or test might afford. As an instrument of analysis, the researaberecognize

his or her biases and attempt to mitigate them in order to improve the reliability and validity
of the study findings.

1.13 Structure of the Dissertation
The dissertation will be presented in seven chapters:

Chapter One (Introduction): Lays ou background informatignreviews the
motivation for the study anfr changes in architectural educatiamd addresses problem
statements, research ggasd objectivesThe Introduction B0 discusseshe research
method, the scomnd limitationsthe assumptions of the dissertatiandre s e arroldr er 6 s
andbackground

Chapter Two (Literature Review): This overview of thegeneralliteraturewill
set outthe problemstherelevantiterature and backgrourglof thefour domains of green
architectwal education(architecturedesign green building issue$audi Arabia context,
and education

Chapter Three (Methodology): The Methodology chaptewill restate the
research problemand objectives and give an overview tife qualitative method. Then
more in depthdiscussion ofhe research methodsll be presented

Chapter Four (The WesternK nowledgeFramework): This chapter presents two
main steps of th&Vesternframework. The first step is to combine and synthesize the
Westernknowledge framework. The second is to present the questions, results, and
analysis of the interviewsy performing case studies of the existing curriculum programs,
such as the University of Oregon, thezonaState University, and University of Southern
California in the United States. Eventually, this chapter proposed a final Western
knowledgeto establish an adaptation for tBaudi Arabiknowledge framework proposed
in Chapterb.

Chapter Five (The Saudi Arabia Knowledge Framework): This chaptewill be
introducedthe Saudi Arabian contektameworkt hat f ocuses on the cour
environmental, economic, and social and cultural perspectives. This chapter will present

23



the questions, results, and analysis of the collected dataoaddctinginterviewswith
Saudi Ph.D. students.

Chapter Six (Adapting and Transferring the Knowledge to the Final Proposed
Framework): This chapter presents two main steps. The first step is to merge and adapt
the results of thgVesternmodel in chapter 4 and the results of 8sidimodel in chapter
5 and come up with lists of green architecture criteria that are suitable for Saudi Arabia
case.Secondlyafter being adapted with knowledge from western universities, the Saudi
Arabia grea knowledge needs to be triangulated and combined with its empirical
applications (e.g., workplace, education, residential) and its analytic domain (e.g.,
simulation tools) to be comprehensivéltimately, the final Saudi Arabia knowledge
educationaframenork will be presented in this chapter.

Chapter Seven (Narrative): This chapter presents two main steps. The first step
will discussthenarrative about translating théesternrmodelinto the Saudi Arabienodel
in practice Also, gives examplgof how theWesternframework waild be applied in Saudi
Arabia.

Chapter Eight (Conclusion): The final results will be discussed and summarized,
and the final research recommendations will also be summarized.
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2. LITERATURE REVIEW

2.1 Architecturefromt he Re s evaewpoilter 0 s

Over the past half century, architecture and debmye been about how people
shouldwork, learn, andplayd in other words, how they should liv€oday, owners and
usersof building ask more of environmental responsive design than ever: lowdmigu
operation cost, access to good daylight and view, and interior air quBftiey. are asking
architects for less building operational cost, good daylightingaavidw, and interior air
guality. As our times and society grow ever more complex, sodoesarchitectureThe
design processow depends more than ever oranydifferent disciplinesDevelopments
in knowledge, technology, and science are incorporated with ag zaiety ofmaterials
making architectureevenmore complexThe architectte of today must respond to its
environment, rather than manipulate the environmerddoneeds.

Architecture today haa deegnfluence onour lives, environment, and awareness.
It must have multiple solutions to meet huma
rather than being mere form, or something m
said (NorbergSchulz 1980)Architecture should be about designiggod placesto live
with less operational cost.

According to Pallasmaa et ah strong architectural experience should produce a
sense of loneliness and silence regardless of the number of people mesbat
surrounding noisésood architecture gives peoga mpression of something sacraald
the sense of being in a unique plétéor higher beinggPallasmaa et al. 20D5According
to Pallasmaaf Ahouse may seem built for a practical purpose, but in fact it is a
metaphysical instrument, a mythical kaaith which we try to introduce a reflection of
eternity into our momentary existerqd965.

Natural lightis another feature @rchitecturg¢oday that can provide comfort and
reduce energy use. Lol{shn (2011k a i Nb spadeg, architecturally, is a spaunless it
has nat p. ¥). Todlay, glightidg is importantfor improving the quality of a
place, maximizingvisual comfort and providing theomforting feeling of knowing the
timeofday Kahn al sawraldightyhas alt the anbodsionthe time of the day, the
season of the year, [which] yearr fgear and day for day are different from the day

25



precedin@ (P.18). Designing a building a%a bunked faesthetically and physiologically
a disastar(Yeang and Spector 201L(P. 69).Architecturethat cuts us off from the outside

makes udotallyd ependent on artificial psyclwiogcyl suppl i

comfortandhealth. Reversing these outconesvhat thefigreen movementof the past
10-15 years has really been ahout

22 Architectureb6s Role in Society

2.2.1 Brief History

It is critical tounderstandhe basic history of the built environment to understand
the history of human civilization and the nature of contemporary culfime.story of
architecturéoegan once human beings settldown to the business of agriculture, instead
of hunting and gatharg, and permanent settlements laete a fact of life(Gascoigne
2001). Over different eras rehitecturés roles in societynderwent several movements.

Prehistoric architecturatructuresijetween 10,000 BCE and 300 Bd&at remain
today, even if only partially, were typically religious in nature arete madeof long
lasting materials such as brick and stone. Tyle and appearance of these structures vary
dramatically but eachells much about théechnology and culture of its peog&orden et
al. 2008 Gascoigne 2001

From the 7th to 5th centuries BCE, Greeks and Romans made a great architectural
shift into whatAricshidealclteud efi ©l aTshwei cGrle ek s
known for the subtle and highly calculated visual effects produced by their incredibly
crafted buildings. Rigid geometries defined their temples and the ornaments applied to
them, such as the narrowing o€aumn to change its apparent size, depth, or proportion
of the surrounding structure. While the Romans borrowed much from Greek style, they
tended to focus less on religious structures and more on public or civi¢Spiekogel
2009.

The arts and crafts movement was an international design movement between 1860
and 191(Triggs 1902. It began and developeddirand most fully in Englan@Camgbell

ATherw 6classicboéis often usedéto indicate qualit
Romanworki st at el i nes s, el egance, and the careful coordin

i mplies] st aifStuaisB36ERE el | enceod
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2006 but spread to the United States and to the rest of Europe and influenced various
regional stylegKaplan 2004. It was largely a reaction against the impoverished state of
the decorative arts at the time and the conditions in which they were prq#irng@009.

The movement was shdived because of the relative expense of handicratft.

Modern architecture began in the early 1900s. The distinction of modern
architecture is uslig in an absence of applied decoration and in simplification of form.
Worldwide in scope, it reconcdehe values underlying architectural design with quick
technological development and the modernization of sof@istis and Curtis 1996The
development of new building and transportation technologies, particularly steel and the
automobile, called for new architectuthat met the needs of society and the environment.
The 1950s through 1970s were decades immersed in the second wave of modernism, and
designers explored the aesthetics and advances in building technology with optimism
(Robinson and Foell 2003The modern movement celebrated these new technologies,
emphasizing their simplicity, efficiency, and speed. The most famous, influential, and
studied firstgeneration modernist architects include Ludwig Mies van der Rohe, Le
Corbusier, Walter Gropius, and Frank Lloyd Wright, while the work of Louis Kahn was
influential in the second generation and remains so today.

During the 1960s and 197(mstmoderror latemodern architecturstarted in the
United StategHabernas 1988 as a rejection of the overly functional and undecorated
buildings of the modern movemeiithe movement replacéde functional and formalized
shapes and spaces of the modernist style diverse aesthetics: styles collide, form is
adopted forits own sake, and new ways of viewing familiar styles and space abound
(Habermas 1988The aiginal 1984 AT&T Buildingin New York City, by Philip Johnson,
is consideed an example of this movement, whitte buildingborrows elements and
references from the past and reintroduces color and symbolism to architecture.

2.2.2 Current Architecture

Today, hereare multidimensional and complex relatiobpstweerarchitecture and
society It is difficult to describe these complex relations imanner simple enough to
enable aliscuss on of t h ebasicedeterrhinamtsa s hi p o s

Architectureis art that is physically rooted in the geographic locatiats@bciety.
A society maynot bean integrated entifybut its architecture can still refleits artistic
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sensibility, aspirationsand economic wealth, as well as téxhnologicaladvancement,
elements of climate, topography, asmkial structure.Architecture is not merelthe net
embodimentof allo f a s comtradectionysd also helpsthe society conceptualize
itself. In brief, architecture reflectsocietys activities andalso shapes itsidentity
(Serageldin 1986

There is a large volume of published studies describing the role of architecture in
society. This relationship has been widely investigated by several scholars and
practitioners, ncluding Ludwig Mies van der Rohe, ChristidsiorbergSchulz, Le
Corbusier, Louis KahrRobert Venturi, Juhani Pallasmaa, and others.

ChristianNorbergSchulz (1968ktated in his bOOKNTENTIONS INARCHITECTURE
that Athe modern movement is the only true t
that historical continuity doesot mean borrowed motives and ideals, but human values
which have to be conquered in always new way
failed to account for some of the factors that give importance to the built environment,
especially the role of peeption and the importance of history as a source of meaning.
NorbergSchulz says that architecture can be a sensitive medium again, if it keeps a certain

visual order and has da for mal di fferenti a
functional diffe ences of the building taskso (p. 18) .
Inthesame context, Frank LlIloyd Wright indic

t he harmonious relationship between the for
(Elman 2013 In his works, each building clearly reflects its owsrgmnse and its own

aims. For instance, Wright did not accept building a bank like a Greek temple. A house

must function as a house. A bank must functi
basic needs should be in harmony with the building plansiig, its form, and its aim

(Elman 2013.

The modern movement took as its point of departure the creation of new dwellings.
In 1929, Sigfried Giedion wrot@NorbergSchulz 198%

The present development in building isindoubtedly focused on the
AxATTET ¢ ATA ET DPAOOEAOI AO 11 OEA AxAl1ET C A (
building nor the factory is today of equal importance. That means: we are again
concerned about the human beir(@. 108).
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In 1925 Le Corbusier showea sample apartment at the Exposition International
des Arts Decoratifs in Paris, called the Pa
dwell ing for the common person and ignored t
monumental symbol. He sgys i Human bei ngs are badly housec
real reason for the present upheavalso (p. 1
solved through the work of Frank Lloyd Wright. In 1910, after their publication in
Germany, his works becaa major source of inspiration to European architects. During
the 1920s and 1930s, the modern house was developed, and came to represent an important
contribution to the enhanc@orkengSchwzf198h umani t yo

Jessica Weigley, efounder of architecture and interior designdso Siol, said,
ASpace is so affecting to people that creat.
ef fect on people and therefore KGapeidfeul | y ha
Yang 2013.

By understanding humanityds needs and go:
and objective design el ements to create the

i s the subject as wel | aqJerchksandKrbpf20@6kor ve of a
exampl e, for a family, Hackett says, AANyt.
connect |l iving to dining to kitchen and open

connected. 0 He added, cdmhegybted bBEkvehgnaehabpep
not that division between spaces, and in some ways the walls have come down, and that
connective environment is sort of key.o It i
example, Old Victorian houses inrSBrancisco have a separate dining room and a separate

' iving room, a division t h(€atherhea¥ang®0l3 appear e
Because of social and cultural customs, religious epaesigned in Saudi Arabia are

similar to Old Victorian houses where all the spaces are separated from each other.

Within the last few years, globalization has become a catch phrase in architecture
associated with a loss of place identity. Because itggoiays an important role in the
continuity of a peopleds culture, peopl e |
from their past. Place influences the meaning occupants give to it through personal, social,
and cultural processéaltman and Low 1992Burd 200§ and can be described in es
of many multidimensional physical and psychological environmental attrifititbsmery
2009.
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According toNorbergSchulz (1985h his bookTHE CONCEPT OFDWELLING ON
THE WAY TOFIGURATIVEARCHITECTURE contemporary housing did not fully satisfy what
we need from private dwellings, | acking what
the modern house was certainly practical and healthyit biid not look like a house, or
Ait favored oO0life in spaced rather than ol "
gabl es and arches give houses the identity o
on t he(VandNesl2@1p Also, every part of these elements should display its own
identity while at the same time merging with the whole, as in the design principles and

character st i cs of Frank LIl oyd Wrightoés architect

One of Norbergsc hul z 6 s s i g Batweendaanen and Bartkheeh i s
presents the core of his work on place and architectural phenomenology. In this study, he
explains place identity based on the conadpiord, himme| andsynsran@d the Earth,
sky, and optical array. He gives an example that the Earth rises toward heaven. This
expresses the qualitative difference between
of a place is to consider how Earthysknd the optical array uniquely interact. In regard
to dwellings, he emphasizes horizontal and vertical relations as they express a particular
mode of connection between heaven and earth. For example, a roof form can contribute to
a silhouette related me toward the sky or more toward the horizon and surrounding
landscape. Also, he debates how contrasting roof shapes can play an important role in
distinguishing one place from anoth{®tan Nes 2012NorbergSchulz 1968

NorbergSc hul z6s work explained how physical
strenghen place character. Qualities of light and the composition and colors of terrestrial
surfaces can have a positive impact on place character. Similarly, urban character depends
on environmental borders and surfaces. For example, qualities of urban likalls,
materials, color, and number and manner of openings, all speak to lived qualities, like the
architectur al degree of openness or <closure
(NorbergSchulz 1968Van Nes 201p

The character of a place is also defined by its space, the reality of building and
primary element in architecturdesign. Frank Lloyd Wrigh$ a i d , ASpace 1s th
reason for building; it is the useful volume within that is the generating element i
architectural c¢creation. Space i s ndamesj ust a
1968. Wright was influenced by the conception
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reality of the building does not consist in the four walls and the roof but in the space within
to be | i v@wdghtil95§. Wgight.conSidered space as the core of life and form
of architecture. It is a useful volume for building function. He viewed interior space as
flowing into exterior spac€James 1963
-U OATOA T &£ OxAl1d6 xAO 11 111 cAO OEA OEA

space affording protection against storm or heat only when needed. But it was also

to bring the outside world into the house and let the inside of the house go outside.

In this sense | was working away at the wall as a wall and bringing it towards the

function of a screen, a means of opening up space which, as control of building

materials improved, would finally permit the free use of the whole space without

affecting the soundness of the structul@p. 141142) (Wright 2005)

The shape of a houseds heopcaupants and helpshtee r e f | e
determine the form of the building.

A roombs at mo s pdutsideeelattonstip play & sigmificanti parteof
the userso comfort. The i(Wenturid®7j§.s h oAunl d nbtee reixopr
environment relates to open and closed rooms, which have much to do with how the interior
connects to the outside. For example, the amount of light that windows offer the interior is
one of the most significant features of the
size, shape, and placement is important in the early stages of a design.

Loui s K a h nconsains wntanyk examples of o o migsi@eoutside
relationship that areconducive to meditatignsuch asthe Salk Institute in La Jolla,
California (1965)JuhanPallasmaa (2010 hisbook THE THINKING HAND: EXISTENTIAL
AND EMBODIED WISDOM INARCHITECTURE S ays the Salk Institute
rows of buidings, with the sky as its sublime ceiling and the horizon of the Pacific Ocean
as its hypnoti zing bacdaopeadpdcétaktqtieddijon Kahn d
line of the Pacific, anle employec channel of water and light to suggeshetaphgical
dimension in the research into the hidden laws of ngkigeire2-1).
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Figure 2-1 The SalklInstitute in La Jolla, California (1965) (Yusheng 2010, Used with permission ol
Liao Yusheng

The Kimbell Museum in Fort Worth, Texas (19748 a good example of how
interior atmosphere can i nf Ittwehespace. K&opl eds
designed cycloid vaults split open at their crest to admit a crack of daylight to the interiors,
where it is diffused over polished concrete surfdCestis 2012.

Due to the growth of humas oci et i es, changes i n peop
development of technological advances, places no longer convey meaning, and people
suffer from a s eRepk 196k tiap leadc etlheasts niiepsisa.coe |l e s s
places that do not have any distinctive personality and cannot be culturally recognized;
they suffer from lacking a sense of place, or, to put it another way, embody the physical
characteristics of nonpla¢8ime 1988. Najafi (2011) in his papeihe Concept of Place
and Sense of Place in Architecture Studieslicatesthat this problem needs to be
countered by wunderstanding wusers. Learning
experiences of places, including our emotional relationships to them, can help solve
placelessness.

Designers, architects, and planners shpalgimore consideration to the quality of
places and built environments. Relph claimed that designers and architects who disregard
the placesdéd meanings try to destroy reliable
more significant role of design astool today is to answer human needs and expectations
(Gustafson 200INajafi 2017).

I n 1965, Juhani Pal |sapsinmaiat op ooifn tbheudi |oduitn gtsh
on peoplebs comfort as wel | . Architects des
images and emotions of the people who live in them, more than the satisfaction of mere
physical needPallasmaa 1965
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If a building does not fulfill the basic conditions formulated for it
phermomenologically as a symbol of human existence it is unable to influence the
emotional feelings linked in our souls with the images a building creates. Architectural
effect is based on a number of what we could call primary feelings. (451)

These feelings eachange and form the case architecture and make a building
something other than a largeale sculpture, for example. In this regard, Pallag@@2zD
indicated ten types of experience that could be among the primary feeling or emotions
produced by architecture (Chapter One).

I n the same context, a buildingbds design
silence regardless of the actual number oppepresent or the surrounding noise, similar
to the experiences of silence an(allhsmapht ¢ o mm
et al. 200%

Architecture design has power. It can in

society. ThomadMarkus (1993)wrote a descriptive history of buildings arourte t
Enlightenment that demonstrates how buildings can form peldpla@liscusses in detail

how the architecture of schools, hospitals, prisons, and hotettesigned to discipline
people.Markus observes that teachers recognized that the architectusciob@ has a

power on students. They discovered that the design of the building was as powerful as the
content of their teachings. Furthermore, the design of schoolrooms frequently favored
different philosophies of pedagogy by shaping how students cowiteatach other and

can be observed by other students and teachers. For instance, some schools were designed
to allow an observer to sit at a desk or in each of a few corridors. Other changes included
desks laid out in a{ghape to prevent students fromking eye contact with students from

other classes that shared the rqdfarkus 1993Shah and Kesan 2007

In the same context, Marku@007) tries to deliver important evidence that our
freedom can be affected by building design. For instance, the spatial ability of actors can
be controlled by buildings through a set of rules that gotteeir interaction, such as
defining their locations, visual paths, paths of movement, planned meetings, and odds of
chance meetings. Markus also investigated how architecture disciplines can be extended to
other buildings such as shopping malls, hospitaid, theme parks.

Architecture also has a direct role in the ecosys@aham (2002%ays that every
architectural artifact connects to tlearth, depends on nature for resources, causes
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environmental change, and affects both human and nonhuméghttifeann 2009. In this

regard, Itsuko Hasegawa says, in her b@WkCHITECTURE ASANOTHER NATURE
AArchitecture must be r e bBumanresistence is tltonatelyn e e c o s
encompas s e(dkencks@mu Krogf 20@6)ndeed, architecture today has become a

part of the problem, but it should contribute to a solution. Architecture faces a challenge to

propose new designs conneatteith new science and technology.

Whether designing in developing countries such as Saudi Arabia or in developed
countries such as the United States, archit
buildings that are responsive to the environm@mthitecture today seeks to provide a
good |living space for people and minimize b
enhancing efficiency and moderation in the use of materials, water, and energy by focusing
on resources conservation.

These goals gigest an ecological system that integrates architecture and ecology.
In his bookDESIGNWITH NATURE, lan McHarg says that the benefit of the ecological view
i's economic, i ndustrial, and commerci al , b u i
ecologyoffers the science of the relations of organisms and the environment, integrative
of sciences, humanitiesandthe drs cont ext f or studies of man
135) (Jencks and Kropf 2006

Some called this emerging integration of
or fiecoenckhandikropf@006Sim Van Der Ryn and Sterling Bunnell stated
that

Human beings cannot hope to improve on the efficiency of natural
negentropic processes. However, a goal can be [to] design habitat and culture in such
a way that natural systems and the information contained in them are not degraded
AT A AAO@ppielR)iRamllones Institute 1979

Architecture design can be integrated with ecological principles to helmwap
and retain our natural resources and keep our natural environment clean. People must be
made aware of the need for environmentally responsive approaches to the design and
operation of buildings.
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2.3 Architecture as a Catalyst for change

Architecturecan be a catalyst for change in at least two waysctdimgacts and
indirect impacts.

2.3.1 Direct Impacts

Direct impacts include the reduction r@source consumption and environmental
impact This can be donérough designing building® use less energy, ater, and
materials.

In 1872, natural conservation efforts were promoted and publicized by John Muir,
who relentlessly petitioned Congress to create national padter World War |l
environmental awareness started to increased peopl eds attention tu
modern environmentalisrithan just nature conservatiolssues such as new materials,
advancements in technolpgncreasing ecological stress aglbbal pollution, growing
population, limited resources, and econodisparities among the nations became the new
agenda of the environmentabvemen{Attmann 2009Leopold 1949%.

The ecological movement was the first branch of modern environmentalism to
appear, with the 1949 publicationf Al d o A SamdpgCountg Ainsanadhe major
contribution of this book was a presentation of ecology as a science that was focused on
respect for the environment and the ecological importance of conservation. In 1962 Rachel
Carson publishe8ilent $ring, which drew significant attention to the impact of chemicals
on the natural environme(€arson 2002Attmann 2009.

In the United States, the 1960s saw two important turning points for the ieablog

movement . The first was the Sierra Clubés 19
which resulted in the cancell ation of t he da
t he Santa Barbara oil spill i nawdrénés9 of These

ecological issues and helped turn it into a social move(Admann 2009.

By 1973, the oil embargo and resulting energy crisis led to greater interest in
renewable energy and encouraged research in other energy sources, including solar, wind,
and nuclar power(Furr, American Bar Associatioisection of Real Property, and Law
2009. In 1977, President Carter, with pressure and support from the public, convinced
Congress to create the United States Department of EriPafy), with the goal of
conserving energfDoE 2013 Attmann 2009.
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Despite these develommnts, in the first half of the twentieth century most scientists
did not believe that increased levels of carbon dioxidez G@uld result in global
warming. Yet global warming has produced the biggest challenge of our time: to shift the
world from a pathof increasing greenhouse gas (GHG) emissions to a path of more
advanced technologies that remove these emissions.

In fact, buildings have a major impact on energy use and the environment.
According to the International Energy Agency (IEA),2605 40% oft he wor | do s
annual energy consumption was building relgi&tdmann 2009. In the United States,
commercial and residential buildingss e 47 . 6 % of the nationos
74.9% of its electricity, as shown kigure2-2 (EIA 2011, Architecture2030 2011 This
usage is the result of more and faster construction of new buildings and the growing
population. Energy usage has become a global problem. Architecture design should
respond to these challenges by shifting building design to new, green designestrate

Buildings 47.6%

Building Operations X
b (45.2 QBtu)

74.9%

Industry
24.9% (9.5 QBu)

Transportation
<1% (.1 QBtu;

) (28.6 QB) Industry 24.4%
Transportation 28.1%

(23.2 QBtu)
I?g /
(26.7 QBtu)

U.S. Electricity Consumption by Sector U.S. Energy Consumption by Sector

Figure 2-2: US Electricity Consumption and Energy Consumption by Sector
source: (Architecture2030 201)

The U.S. Energy Information Administration (EIA) now reports that, in coming
yearstheenergy consumptioaof the building sectowill grow faster than that of industry
and transportatiarthe total energy consumptiaf the building sectowill increase by
4.74quadrillion Btu between 2012 and 2Q3thile industry will grow by 3.33 QBtu and
transportation is xpected to decrease by 0.37 QBtu. To put thesgections into
perspective, 10QBtu is equal to the delivered energy of thisgven1,000-megawatt
nuclear power plants or 235 cdakd power plants at 200megawatts each
(Architecture2030 2011

At the same timehe use of electricity produs€C 2 emissionghathave a majqr
negative impact on the environmeBtildings contributego one-third of worldwide GHG
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emissions a figure that will likely continue to increasas construction increases
According to the U.S. EIA, nearly half (44.6%) af CO2 emissions in 2012 came from
thebuilding sector. By comparison, transportation accounted for 34.3% @fed@ssions
and industryaccounted fojust 21.1% asshownin Figure2-3 (Architecture2030 2011t

is argued that as a consequence of increasing @®h@Ssions global warming has
increasedand has become one of the biggest challengesusftime. These concerns
suggesthe need formprovedbuilding performance.
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Figure 2-3: U.S. CO; Emissions by Sector (Historic / ProjectedfArchitecture2030 2011}

The materials and technological elements of a building should be made efficiently
by using recycled ements with minimal waste, made effective by producing the desired
results, and made productive by changing and storing energy and water. For example,
during the construction of the San Francisco Federal Building, only 10% of materials ended
up in landfills, and 87% of the materials used were recyclghienann 2009. Hawkes
(2001) suggests that a 50% reduction in building energy use is possible by implanting
environmentally responsive strategies in design.

In addition, buildings and construction have a major impact on the global
environment. They take the major shafenatural resources, both for land use and for
materials extraction. Buildings use 50% of
nonrenewable resources (Graham 2002), and are responsible for 36% of all waste generated
worldwide (Attmann 2009.

Architecture should be a catalyst of change and should respond to these challenges.
To fully address its responsibilities, architecture should concentrate on new green design
strategies. These strategies should improve energy efficiency and resourceatmmser
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incorporate renewable energy systems into site design, provide rules for indoor
environmental quality, and indicate levels of resource conservation and recycling.

2.3.2 Indirect Impact

Architecture can indirectlynfluencechangeby promoting heightenedwareness
of resource consumption, by means of buildinthat demonstrat@a response to
environmeral factors.

According to Rees®owland?® there hasbeen a important change among his
clientsin the past 10 or 15 yearlk 1990, customerswere mostly cocerned with a
pr oj ect 0lutndw thewdre looking at lonterm energy costand looking more
for environmentally responsive design strategies. Custobeeameanore willing than in
the past to invest more on the frentd, in such things as mation, energyefficient heating
and coolingsystems, and lighting technologp, save money on the back ef®tawner
2013.

In this regardKevin R.Hacketf says(Catherine Yang 2013

The more people that can bring awareness to themselves, and in space,
then they can bring themselves to be aware in society, and to lookafEtO8 O A

sustail AT A OAOI 1 OOETT OEAOBO CiETC Ol AAOOATT U i1
sort of globalcentric system.
People have to be aware of the importance of-teng reductions in energy use
and design buildings to be environmentally responsive. They shtsaddrerease their
awareness not just of spaget alsoof their lifestyle® how they connect and how they
act. This might be the bigger issue. When awareness of the environment is icreated
person the persorbrings this understanding back into socidtigerefore, the community
has a role and responsibility to educate, encourage collaborative thinking, and change in
dealing with environment.

Buil di ngs can express t he clientés and
conservation and increase awarendsthig issue. Some recently constructed buildings

3 Principal and project designer at Polk Stanley Wilcox Architects

4 Recruitment Consultant at TCG
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demonstrate green design principles, and both their exterior and interior have become
iconic.

Recently, design has shiftedavily toward smart urban plang and incorporating
the characteof the city.Als o , more fAgreeno systems are beir
andgraywat er systems. As aRdasé¢ dRow!l amtstdaotesc,0t
it, that doesndét have a messadgeds ijnusmy amibrud,l
(Brawner 2013

Ken Yean@s works heighten awareness about resource consumption and
environmental issueddis projectsdemonstratehis approach to ecological desigy b
highlighting ecological featuresHe used vertical gardens s number of hiduildings
such as the Solaris buildingPITT Tower,Compilation of Ken Yeang Skyscrape&pire
Edge andJianshe HQ ToweiThe verticalgardengeduce energy consumptitimrough a
number of featuresuch as shading and insurhaf, while providng a social amenityor
the buildingsd users

To reduce energy consumption from lighting in the Solaris Building, Yeang
employed a solar light shaft that cuts diagonally through $outh Tower, bringing
daylight deep into the internal areas of the buildirtge artificial internal lighting operates
on a sensor system, which decreases energy use by automatically turning off the lights
when there is acceptable dayligialconies vithin the solar light shaft add visual interest
and create dramatigews (Hart 201).

Daylighting design has a strong influence on both the energy use of a building and
the general comfort and wedking of its occupant&chittich (2003 ay s, fAHuman bei
need daylight because it satisfies two basic needs: illumination of the room and the
biological stimulation of the psychologicahd physical sense ofwdlle i ngo (p. 60) .
ALighting is not an exact sci eoncaso (bpu.t5 9a)l s o
(Schittich 2003. Hence, the absence of daylight <can
health, such as depression, bone disease (due to vitamin D deficiency) and disturbances of
sleep and concentration. A study conducted by SunWorld (1996) at a school in Alberta,
Canaa , i ndicates that the absence of daylight
classrooms with fulspectrum light were healthier, attended schooi3352days more per
year, had nine times less dental decay and grew an average 2.1 cm more oear$wo y
than students i n r oo ms(Cofaghehal A99Anothgratudy i ght i ng
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in the IAEEL Newsletter (1996) in Johnston County, North Carolina (United States),

indicates thafi s ¢ h o o | attendance was higher in o6dayl
these schools students scored 14% higher in final exams than students in conventional

sc hool s(€ofaighetal®99) Therefore, windows and daylight are beneficial to

health and, at the same time, can save engggyYeanggndTRHamzalb s EDI TT Tower
follows many green approaches: place making, vertical gardens, water management, solar
energy, storm water ceittion, green materials and technologies, and concern for
environmental health. Besisliéhe reduction ofenergyconsumptionthe building also

features photovoltaic technologies for greater eneggfsufficiency (seeFigure 2-4)

(Alexandra 2008

The design has a built waste floorfor recycling The materials drop down tbe
basement wastgeparators, where they are kept for collection. Also, the tower achieved
55.1% water selsufficiency bycollectingrainwater and gray watéor reuse in the tower.

The rainwater collection system is cooged of a roof-catchmenfpan andlayers of
scallops located at the buildinig facadeto catch rainwater running off its sidésee
Figure2-5) (Attmann 2009.
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Figure 2-4 Use of ambient energy Figure 2-5 Rainwater collection andrecycling
(Attmann 2009) system(Attmann 2009)
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The San Francisco Federal Building in Califarmvas completed in 2007. Thom
Mayne, founder of Morphosis Architects, designed this building to be goeigarmance
and green building for the General Services Administration (GSA). The building include
green features, such as sunscreens, seostmollied natural daylighting, natural
ventilation, individually controlled shading devices, a flexible floor, eneffjgient
elevators, lowtoxicity or nontoxic building materials, wood ceilings, and waste
management systems. According to the GSA, these é&saaimcount for a 33% reduction
in energy use, 50% blockage of solar radiation, and 7% savings in project cost. According
to Mayne,(Morphosis 2018

Our primary interest was to produce a performanagiven building
that would fundamentally transform its urban srroundings, the nature of the
workplace, and the experiences of the people who use it while making intelligent
use of natural resources. For me, this project represents ... an architecture that
synthesizes its complex forces and realities into a coheveimble.

Efficiency from Maynebs viewpoint is prin
design teamo0s mi sperforonancetboildinyrQwetall ceing heiglts 0§ h
13 feet in the office floors allow daylight to penetrate deep intavttk area for occupants
to use. Alsoaseries of sensors are embedded in the building to automate temperature and
light adjustments. The temperature sensors on the facade open the ventilation windows at
night and the outside air gets into the buildinge Duilding is the first office tower in the
United States to forego atonditioning in favor of natural ventilation, which serves up to
70% of the work area and affords natural light and operable windows to 90% of the
workstations(Ziger/Snead 2008 These create highuality workspaces and maximize
erergy efficiency in the building.

The building has another significant feature: it physically democratizes the

wor kpl ace and enhances occupantso health, C
environmen{Morphopedia 2000 Most office spacedo notgive occupants the choice to

dim the lights or control the ventilation, but the Federal Bugdimes (as mentioned in

Chapterl ) . The | ayout | ocat es o0 piraeter antbprivate ar ea s
offices and conference spaces at the central cores. According to Mayne, this design might
increase interaction between management and staff and promote engagement between
colleagues. Another significant point is that the building elesatme designed to have
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stops on every third floor for purpose of cultural change and savings eAeogyding to
the building occupants, using stairs up or down tat@ehe desired floohas a positive
impact so far. This increased social interactiotheelevator lobbie¢Ziger/Snead 2008

A well-designed workplace can elevate morg@istates 1994among workers,
which can lead to a healthier staff with less absenteeism, which, in turn, can increase
productivity and creativity. Foinstance, the Reebok International headquarters building
in the United States was designed to bring 1,000 workers together in one building to

support and improve their creativity and productiyteritage 2000 Reeb ok ds goal

provide workers with a sense of identity wilteir products.

Architecture has the power to inspire us, to make us feel good about our life, and

more i mportantly, reflect our social values.

high-performance buildings such as San Francisco Federal Buiimdecome more
aware of our role as energy consumers. As a framework around our lives, architecture
becomes a means to express a desired response to the environment.

Finally, todayos architecture has shi
primarily, and to conserving resources, secondarily. In fact, architecture can educate and
be the catalyst of change by employing tangible and intangible elements in buildings
design, such as interactive implementation of new technologies and alternative energy
source energy efficiency, materials reuse,
health, including daylit and comfortable spaces, increase indoor environmental quality.

2.4 Architecture as an Evolving Practice

2.4.1 New Performance-BasedDesign

The practice of ahitecture as demonstrated by some buildings over the last 30
years,s evolving in response the opportunity to be a catalyst for chanflee American
Institute of ArchitectsAlA), in their paperFact Sheet on Architects and Climate Change
indicatedthat architectsand designer&now fithat most buildings can be designed to
operate with far less energy consumption than the average U.S. building does, at little or
no additional upfront codt(Tango 200% This can belonethrough goodisite planning,
building geometry, glazing properties and location, material selection, and by
incorporating natural heating, cooling, ventilation, and datilghstrategied (Tango
2009.
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Over the last 100 years traditional design procebas begunvith the architect
and the clientagreeingon a design concepincluding general project information,
orientation, and fenestratipandthen designing thgeneral exterior appearance using
basic materials. Thappropriate mechanical systearsimplemenedinto the desigribased
on t he c | .ifEhettadit®onalrdesmgrupeosess has a mainly linear structure due to
the successive contributions of the members of the desigro ti@dite Larsson 200
Optimization duringthe later stages the traditional procissdifficult or evenimpossible.
Moreover,the design and performance implications of such a process aftail the
following practicalconsequences, as statgdNils Larsson (2002)

1 The building takes littl@dvantage of the potential benefits offered by solar gain
during the heating season, resulting in greater heating demand.

1 The building may be exposed to high cooling loads during the summer, due to
excessive glazing exposed to summer sun.

1 The building mayiot be designed to take advantage of its daylighting potential,
due to a lack of appropriately located or dimensioned glazing, or inappropriate
glazing types, or a lack of features to bring the daylight further into the interior of
the building.

1 Occupantsnay be exposed to severe discomfort, due to excessive local overheating
in westfacing spaces or glare in areas without adequate shading. (p. 7)

The need for higiperformance buildings with green design has become imperative
today.The global drive towardhore environmentally responsive design imaseased the
pressure on building desigisend developers to create new buildings with a higher level
of environmental performanc&ome scholars and experts suppgbe achievement of
measurably high performee over the full lifecycle of buildings in the following areas
(Nils Larsson 200p

1 Minimal consumption ofnonrenewable resources, including land, water,
materials and fossil fuels.

1 Minimal atmospheric emissions related to global warming and acidification.
Minimal liquid effluents and solid waste.

1 Minimal negative impacts on site ecosystems.
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1 Maximum quality ofindoor environment, in the areas of air quality, thermal
regime, illumination, and acoustics/noise.

1 Adaptability, flexibility, and operating cost as well as-ifgcle cost(p. 7)
2.4.2 Integrated DesignPractice

Professionalsuch asHVAC systemsconsultantsand daylighting expesthave
becomanvolved in thedesign process much earligoday, architecturdesign tearm are
facing increasing complexity of projects, which leads to increasing numbers of team
members, higiguality requirements, and other compling factors. The architect must
work with specialist consultants, whether professional engineers or contractors, and
includeproject managers, building owners and/or tenants, energy consultants, ingpectors
and facility managerwith design responsibiljtin the design procesEigure2-6).

Landscape Architect
Architect & B:l::::g
Site Planner
Interior Building
Designer Owner
Energy Design Team Commissioni
Consultant ng Agent
e Construction
Bulldu.\g Contractor &
Operatiog Inspector
Electrical Project

Engineer pjechanical @ Manager
Engineer

Figure 2-6 Project team for green design adapted fronb ANL (2002)
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Successfully designing and constructing a green building requires that the project
team be gathered very early in the design process. All members mesipavience with
systemati c, i ntegrated designs and the desi
teamoriented, multidisciplinary approach in which all members of the project team
recognize and commit to the steps and actions necessary toeachie\h e pr oj ect vi
(LANL 2002).

The integrated design process includes a different approach from the very early
stages of design, and it can produce very different results. Aléngh of skills and
communication within the team are required in integrated design process, includes a
cooperation of skills and knowledge through all the project stages, uses modern simulation
tools, and works to a high level of intagon of systemsThis can helgo achievea high
level of performance and reduced operating cadgs Larsson 200

The key eéments of the integrated design process are simple and straightforward.
In his bookGREENBUILDING THROUGHINTEGRATEDDESIGN Yudelson (2008yescribed
five steps that should be followed in the design process of gpleigbrmance building:

1. Make a commitment to integrated design and hire design team members who want
to participate in a new way of doing things.

2. Set Astretchod goals for the entire team,
certification or Zero Net Energy, and judge the firedult from that standpoint.

3. Get the team to commit to zero cost increase over a standard budget, so that cost

management is a consideration from the D
transferso or ficost tradeoffso is built i
4. AFr ont l oaddo the design process with eny

similar i t [Figured@47)n This gets imore difficult if the schdd is
compressed, but is essential for the process to work.

5. Allow enough time for feedback and revisions before committing to a final design
concept.

6. Everyone has to buy in and participate. No building team member should be
allowed to consider jugheir own special interesfp.4546)
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Figure 2-7 The opportunities for an integrated design team diminish over time; the proces
must be front-end-loaded (Yudelson 2008

Achieving an integrated design process is an obligation, from the initial design
stage through commissioningletailing, and construction. Early decisions, such as the
sitedébs selection, buildingés | ocation, and c
performancexnd environmental impact.

In A GREEN VITRUVIUS PRINCIPLES AND PRACTICE OF SUSTAINABLE
ARCHITECTURALDESIGN Cofaigh et al. (1999)outlined green strategiéthat demonstrate
the design and construction process at different stages, as shoalile2-1. The design
process is not the architectods e-prgdctusi ve 1 ¢
through the project and the detailing to construction and acceptance; however, the architect
must work withn the design teamKigure 2-6). Also, the architect is guided by national
building regulations. The projectds quality,
the first responsibii ty f or the architect, regardl ess o
estimae (Cofaigh et al. 1990

According toCofaigh et al. (1999)the input of the architect and the design team
di ffers greatly from stage to stage: AThe e
environmental impact of the completed buildimgovaries with the stages, but at every

5 James & Jamdstd. published this boofor the European CommissigBirectorate General XVII
for Energy and the Architect Gouncil of Europe.

6 Designed basen the 1994 ACE breakdown
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stage environment al performance can be
improvement is greatest at the initial stages and least at the later stages. Improvements to
a building design when foundations are being casted will maybe be very costly and
extremely troublesome to the operational procEggure 2-8 graphs how the chance to

make changes decreases significantly and the costs to chasiga doncepts increase
dramatically as the processes advance. As shown in the figure, the biggestipaydit
beginning of the development curvenere integrated desigrcan be most beneficial.
(Zimmerman and Eng 2006

A Cost to change
——

SAVINGS e—-

cosT

~~—Potential
Synergies Savings

TIME

t t t t

Programming Schematic Design Construction Occupancy
Design Development

Figure 2-8 Opportunities for Change and the Design Sequence, adapted froBC
Hydro, IEA Task 23 (Zimmerman and Eng 200§

The geen strategiethat are associated with every design stdgdle 2-1) vary
with climate condition, and then with project location. Building size, coxitgleand use
influence those issues by altering the demand for heating, cooling, ventilation, or daylight.
However, the design process can balance tltisgegies and the architect has an
obligation to manage and deal with all thageategies especidy at the early stages
(Cofaigh et al. 1999
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Table 2-1 Green strategies at different stages; adapted frorfCofaigh et al. 1999

Stage

Inception

Designi preliminary
studies

Sketch studies

Preproject

DESIGN

Basic project

Execution of Project

Tender procedure

Supervision

Acceptance

CONSTRUCION

Defects period

MAINTENANCE AND
REFURBISHMENT

Issues

1 Briefing: identify green design as issue to be considered

1 Agree environmental performance target

1 Prefer brownfield to greenfield sites

1 Analyze sites for sunlight, shelter and available shading

1 Research the building type and analyze good practice examples

1 Consider what is achievable given the cost constraints

1 Site layout: use passive solar strategies, including daylight

1 Provide solar access to residential living spaces

1 Use thermal mass to dampen temperature fluctuations

1 Maximize daylight penetration using plan and section

1 Consider water supply and waste handling methods

1 Use locally produced materials

1 Make iterative studies of design concepts to assess performance

1 Consider room heights for heating, cooling and daylighting

1 Consider thermal mass for building use pattern: intermittent or contint

1 Optimizeproportion and distbution ofexternal envelope operga with
heating and lighting in mind

1 Specify design criteria for services

1 Calculate predicted building performances and assess against targets

1 Finalize layout (plans, sections, elevations) for statutory approvals:
implications for daylight/ventilation/passive and active system

1 Select materials and construction methods having regard to thermal n
opening and shading, sourcing of materials

1 Develop specifications for good workmanship and site management

1 Detail for thermal performance, daylight, controlled ventilation

1 Specify window and external door frames for environmental performal

1 Consider internal and external finishes éowironmentafriendliness

1 Consider environmental performance in selection of heating and cooli
plant,radiatorscontrols

1 Specify electricalighting equipment and controls for lowest consumptic

1 Speedy satary fittings for low water consumption

1 Explain the requirements of green design to tendering contractors

1 Specify more demanding constructs practices and tolerances

1 Protect the natural landscape of the site as much as possible

1 Ensure completeness of insulation coverings and no thermal bridging
openings

1 Contractor should not substitute materials or components without
architect's approval

1 Ensure acceptable methaafsvaste disposal

1 Make sure client and users understand building concepts and system
(provide maintenance manuals)

1 Show how to get maximum value from the active systems controls

1 Monitor active systems for actual as agaprsiected performance

1 Use green finishes materials where these were originally applied
1 Use environmentalkacceptable cleaning and sanitation materials
1 Undertake energy audit prior to commencing project

1 Survey the potential for upgrading of active services

1 Survey the potential for upgrading of envelope

1 Consider indoor air quality and healthy building environment
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2.4.3 Inclusion of Environmental Factors

The inclusion of environmental factorsuch asthrough climate analysis, site
analysis, sun and solar analysis, and daylighting analysigtypically notpart of design
process 30 years ago, but now they are inhare¢he design of environmentally responsive
buildings

2.4.3.1 Climate Analysis

Urban climates often differ from the climate of their surrounding regions}lzere
is a strong relationship between urban forms and space and, -efiicgynt urban design
(Cofaigh et al. 1999 Eachsite has its own unique climatic characteristics that need to be
analyzedClimateanalysis othesite is required to determim@w the building will modify
thes i tmécfdimate conditiongHyde 2000. The microclimate must be identified not
only for its natural elementbut alsofor how any nomatural elements, are affecting the
site. For exampldor buildings and landscaping, creating a shelter that protects against the
winter winds or the sun can change the microclimate of the sitdisagtly. The factors
most affected by the site are as follows:

Temperature:Large cities tend to be considerably warmer than the surrounding
countrysidé about 12°C higher daily mean temperatures. This is caused by buildings,
transport systems, and industry. For example, buildings impede wind flow, reducing its
potential cooling effectCofaigh et al. 1999(Hyde 2000.

Wind: Average air movement in cities tends to be slower than in the countryside
because buildings and other structures create obstacles. It has been reported that wind
velocity within a city is half of what it is over open waf€ofaigh et al. 1999 In all
cases, the sites should be selected to maximize exposure to breeze and summer cooling.
Therefore, the elevation and orientation of the building are crucial $agtoclimate
analysis fora specific sitg(Hyde 2000.

Sunlight: Solar access is a constant factor of microclimate. Buildings, vegetation,
and other urban structures obstruct direct sunlight and solar access to some degree.
Reflectance from adjacent buildings and ground surfaces is a secondary plidiptesm

2000. n Whet her this is a benefit or di sadvant a
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microclimate. Depending on latitude, exposure to or protection from summer sun can be
t he mor e i1 mp(Gofaigraendl. @999 p. 4 8)

2432 Site Selection and Analysis

Sustainableies el ecti on must consider the sitebs
and its contribution to the wider environment. AccordinylttNicholl and Lewis (1996)

Decisions on how to use the site, if indeed it shouldbiét on at all,
establish the base on which all later design decisions r&se site provides the
context for the buildings, but the buildings in turn modify the sit€he local
ecosystem is altered, habitats changadd flows of energy, water, nutrientand
pollutants modiied. Neighbouring buildings andistant communities are affected.

Site analysis is a critical early step in developing a green solution to an architectural
problem. According to thRocky Mountaininstitute (1998)

Careful site assessment can enable developers to capitalise on the patehtial
views, solar access, natural drainage opportunities, natural shading through vegetation,
cooling from prevailing winds while minimising or avoiding damage or disturbanoe t
the site and surrounding aregp. 130)

During site analysis, the design team identifies what characteristics of a site may
benefit or constrairthe design. For example, a site will have its own resources and
materials, features, and constraints, including drainage patterns, infrastructure, notable
topography, vegetation, existing structures, and microclimates. The natural and existing
characterigts of a site influence the feasibility and cost of building there, as well as
building design elements, including building shape, architectural massing, building
materials, surfacto-volume ratio, building footprint size, and solar orientatiéwok and
Grondzik 201}

2.4.3.3 Sun and Solar Analysis

Architects and designers have alwpggl great attention tgun and solar analysis.
Buil dings in colder, hi gher | a&dpectllydueng may be
the winter months, but buildings in tropical regions may néie @mount of heating
required depends largebn the latitude and the function of the building.
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The building design camiegrate sunlighto supplementhe lighting of interior
spacesHowever excessive sunlight wilbverheat the buildingA design can shesdolar
energyduring summer ocollectit to providelighting and, during winter monthkeating.
When this type of system functions without the aid of technical systemsiknbwn as
passive solar architecturéhe main goals of gssive solar design are to reduce the fossil
fuel consumption of buildings as well @sproduce buildings that act in ginction with
natural forcesnot against them.

Passive solar heatimgquireswo primary elementsouth-facing glass and thermal
mass to absorb, store, and distribute hgaSolar in Architecture Christian Schittich
(2003) states that to achieve thest effective form of solar architecture, the building itself
must make direct use of solar energy by virtue of its placement, geometry, building
componentsand materials

The clever selection of the site, placement, shape and orientation, deliberate
window arrangement, considered selection of materials and wall strudttinese are the
factors that make it possible to absorb and store heat, to maintain comfortable
temperatures in a climateonscious envelope antilize light to the best effedipp. 13
14)

Designs with suth-facing windowsare encouragd in the northern region of the
northernhemispherethis can harness more solar energy in the wiritEments that store
thermal energysuch as ancrete floorsmasonrywater walls,androof ponds.are often
used inconjunction with souttiacing windowgKwok and Grondzik 2011

A buildingbdbs form and orientation to
reduction.Cofaigh et al. (1999%ay thatenergy consumptionan be reducelly 30%to
40% at no extra costthe building is designedith theright shape and correct orientation
They further add thataning and oriening spacesn relation to their heating;ooling,
lighting, and ventilation needsan minimize the tothenergy demand of the building
Moreover, they emphasize locating spaces that reqoimstop heat ithe winter season
on southern facade® they camgain as muclsolarenergy as possible, while locating the
unimportant spaces on the northern side of buildings.optimal performance of passive
solar heatingheatgaining spaces should all face within 15° of due s@Gtifaigh et al.
1999.
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The first strategy in passive cooling tis avoid solar heat gain, which can be
achieved primarily through shading and glazing selection. Shading devices must be used
to controlandblock unwanted sunraya summer.This can be designed with the aid of
solar angle chart®r specific dategimes and regiong-or example, thareasn latitudes
from 15 to 3C° north and south of theguatorhave ahot, dry climate (Hyde 2000 Kwok
and Grondzik 2011

2434 Daylighting

Daylight availability depends on the location of the site and the orientation of the
building within the site. A climate analysis is absolutely essential in the planning of

building designs and particularly iday | i ghti ng desiNpmpaceAs Kahn

architecturally, is a 0spgpKerl2b@d)l ess it has

According toSchittich (2003)daylight differs qualitatively and quantitatively from
artificial light in many different aspects. He gave the example of spectral composition and
brightness and its variation over a day. This variation is why daylight ismenrtant and
cannot be replaced by artificial lighting. Howevegylight can only be used as a
supplement to artificial lighting and not as a main source of light.

Buildings should be designed to capture as much daylight as possible and thus
reduce themount of generated energy they consume. Depending on its function, a building
may or may not be oriented to face the sun. For instanceottiesouthaxis is unwelcome
for residential buildings design. This is because of thenimrning and evening sumgle
that can penetrate directly into the building interiors and cause glare discomfort.
Commercial buildings may be orientatedhe eastvest axis to capture the long sun rays
for practical and aesthetic reasons. €hastwestaxis is welcomed by botfesidential and
commercial buildings design. This is because of optimal performance of passive solar
heating, daylighting, and natural cooling.

Nick Baker (1999)states thatfor artificially lit buildings, flighting is the single

largest user of energy, but can be reduced by more than half in dayight( p . 42) .

Artificial lighting accountgfor about ®% of the energysed in offices buildinganda
significantamount of the energy used in other wresidential buildinggCofaigh et al.

" The climate ofSaudi Arabids hot and dry during summer seasgatitude is 24 N)
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1999. Baker gives the example aftypical shallowplan office buildingwith a plan depth
of 15m, occupiedduringregular working timessuch a building couldchieve 70% of the
working illumination by dayligh{Baker 1999.

Finally, Cofaigh et al. (19993ay that, in recent yearnke combination of the use
of daylighting and higiperformance lightindhas reduce@nergyconsumptiorbetween
30% and50% while 6% to 70% savings are possible in some ca3dwerefore, a
buil dingbds characteristics, such hwsof ts func
use, type of user, and requirements for view, privand ventation, all affect the
requirements for daylighting design.

2.4.4 New Technologiesand Building Systems

New technologies and advasce building systems such &gating,ventilation,
andair-conditioning (HVAC)andwater and waste managemeamw materialsand new
building enclosure componeritave all had an impact on building performance and should
be involved in the design process. These new technologies should support better living and
working conditions for building occupants

Prize winningNew York Tinesc ol umni st Thomas L. Friedm
technology is going to be the industry of th
bl ued ( Ur ba mhere are ather indi€a®r8 that world culture has grown more
environmentally awareandaatv. . ” The publ i c r ecAmeonvenientt o Al G
Truth has beemngenerally positive. The massive increase in hybrid vehicle sales, the
continuing 15% to 20% annual growth in organic food sales, and many other indicators
suggest that a paradigm gh# well underwayJerry Yudelson 20Q@ango 200%

The direction for thewentyfirst century is cleafor thearchitectural community.
We must recognize that the majority of our buildingasumemassive amounts of energy
as shownn (Figure2-2, Figure2-3).

2441 HVAC

HVAC systems are responsible for maintaining conatalg conditions in most
buildings. These systenalong with lighting consume a large percentageaof b ui | di ngé s
energysupply and hence are a major impact on the environrmergsidential buildings,
heating and cooling account for more than 45% obthei | dotalhegesg@onsumption.
Currently, buildings use either central or local systems to provide thermal coGdattal
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heating systems use a furnace, boiler, or heat pump to transfer heated air, water, or steam
through ductwork or radiatof&ttmann 2009.

A variety of new technologies have been developed and tested to improve the
energy efficieng of building heating andair-conditioning systemsin their book
FUNDAMENTALS OFHEAT ANDMASSTRANSFERINcropera et al. (200&gythatthe average
change efficiency of gas furnaces for space heatitiggi past was about 80%, while today
systemswith 90% or higher efficiencies have replatkdseold, less efficient furnaces in
many commercial hildings and residencdslan et & 2010.

Indoor air quality often depends on the ventilation systérat circulate air within
the building and exchange the interior air with the exterior\éntilation systemsiso
control temperature and humidity levels and remove airborne lzacteior, and dust
(Cofaigh et al. 1999Attmann 2009.

There are two types of ventilation systems: natural and mechanical. Natural
ventilation isoftenthe preferred method, as it uses operable windows and direct outside
air circulation, wha the temperature, wind, precipitation, humidity, and pollution levels
are acceptable. For example, in hot climates, cool air should be circulated at night and then
retained within the structure throughout the day by preventing additional air circulation.
Natural ventilation can save a building up to 10% to 15% of its energy consuhpsend
correctly(Attmann 2009.

If natural ventilation alone is not adequate, supplementaghamical ventilation
canincreaseheventilation ratgCofaigh et al. 1999 Mechanical systegforce ventilation
and circulate the air, remove odors, and control humidity within the buildings when needed
especiallyin wetspacesiot naturally ventilatedsuch as bathroon{gttmann 2009.

The HVAC technologies used in buildings should be efficient, effective, and
productive. Technology efficiency should apply to the entire building cycle, including
water and energy efficiency. These elements should also be effebyvproducing
desired resud® and productiv@ suchasby changing andtoringenergy and water.

2.4.42 Enclosure

According toPaul Scheckel (2005)The first place to look to minimize the impact

of a mechanical s y s howener; ifsstimeduildindéshdesigreand i p ment |,
construction kn the design procesarchitects and designesouldf ocus on t he bui
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envelope andise appropriaténsulation, windows, roof systems, and walls systéms
minimize the need for supplemental air conditioning.

HOK, a leading architecture firm in sustainable desgays,fintegrated design
solutions allow for cost shifting to occur within a conventional budget enve(ppé&3).
Increagg spending on the buildiigenvelope andnimproved lighting can decreadeet
sizeand cost of mechanical syste@endler, Odell, and Lazarus 2006

In other words, a building envelope that insulates walls, roofs, windows, and floors,
along with a good level of envelope-tightnesswill not only reduce heat loss but also
reduce the required capacity of the mechanical heating system. At the same time, increasing
southfacing glazed areas of the building will increase passive solar heating and
daylighting, yielding savings in heatisgstem capital cost.

New solar technologies agromising in terms of creating green, nonpolluting
energy from an infinite sourceThe main active solar collection systems today are flat
plates, concentrating troughs, and tracking dishes, and every shsents specific
physical characteristics and its challenges to integrate into a building. For example, solar
panels might be installed as shading devices on vertical wall planes and installed at
particular angl es ( bas e dtotake fultadvantageiotselérs geog
collection, or a building could have an entire solar array functioning as a roofoplase&
plane to collect watdiTango 2009

Glazing selection is also an important consideration in window désigauset
determines the visual, thermal, and optical performance of the window. Uncontrolled solar
gain results in high cooling loads, excessive illuminatan glareArchitects should use
knowledge of the sun and the ssipathto design building to fully utilize the available
solar energynd also to shed excessive solar energy

Roofsl ose a | ar ge a mo ubetause df thar relativelylladgen g6 s h
surface area and because of nighttime radiation to the Rsbgf insulation plays a
significant role in reducing theonsumption of energipr heating and coolingnsulation
is measured by an-falue: the higher the Ralue, the greatetheinsulating capacity of
the materialGreen roof$iave recently beconmaore popular worldwideéAccording to the
third annual Green Roof Market Industry Survey, itigtallation ofvegetated roofs the
United States increased by%8®etween 2006 and 20Q7ango 2009)The United States
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follows Europe and Asia in the use of green roofs. For exampBé, dfOthe roofs in
Germany are green while Tokyo, a 2001 law mandatehat all new and remodeled
buildings must have 20% of the roof area covered in veget@iamgo 2009

A studyof the City of Chicago CityHall rooftop gardenestedits cooling effects
andability to sustain a variety of plants in three different deptlgr@ivth media. Results
from t he g¢gar dshowédsaoof surfasdempsraturemesluction of 70 degrees
and an air temperaturedection of 15 degregdango 2009 The insulation value of soil
depends on its moisture content and density; values for conductance range ffn 0.7
W/m?K, given a Uvalue of 0.150.4 W/n#K for a 200mmtthick layer. However, the main
benefits ofgreen roofs are aesthetithey can provid a haven for wildlife in a city and
may moderate local microclimates if present in sufficient quaf@iofaigh et al. 1999

Walls are not less important than the roofs, and they too heweathnologies.
The doublefacade curtain walls an architectural technology designed to combine the
aesthetic benefits of a high glazing ratio (more than 90%) with the energy efficiency and
comfort of a solid envelope. Double facades consist of an tagade, an intermediate
space, and an inner facade. One or even both skins may be-dazalé; the outeskin
(a nonload-bearing curtain wallprovides weather protection and a first line of acoustic
isolation. The intermediate space is usellufierthermal impacts on the interi@€ofaigh
et al. 1999Kwok and Grondzik 2011

Cofaigh et al. (1999)st environmentally responsive strategies for envelope design
that should be taken into account at an early design stage:

1 Respond to orientation. The world about the building is not symmetrical. Modify
the envelope to respond to the problems and opportunities peddandifferent
facade orientations.

1 Keep the fabric warm. Place insulation as close as practicable to the exterior
face of the envelope. This allows the envelope to contribute to the thermal mass
of the building, helps to even out interior temperature fluctuations, and raises
the radiant terperature of the interior.

1 Design for durability. Specify for long life and low maintenance to minimize the
use of energy and materials over the life of the building.
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1 Keep it simple. Do as much as possible by architectural means before resorting
to servie installations to fingune the indoor environmer{p. 63)

2.4.4.3 Materials

As a whol e, a cannoi dagily be geparated feomithg choice of
material and componentisatwill go into it. Their selectiorprofoundlyinfluences design
and performareand should béased on theiefficiency, effectiveness and productiity.
Designers can select more efficiently produced materials, sudetyded elements with
minimal wasteor they can adéngineered components, such as engineered lumber.

The criteria for building materials have changed. For example, material
requirements foenvironmendl considerationsand human healtlwere not part of the
design process 30 years afuit they are nowArchitecture firmHOK has made the
persuasivease thathe old decision modelsed orost,scheduleand qualitys no longer
valid (Figure 2-9). Designers need to become equally familiar with the consequences of
therr decisions on the environment and human hedlile. new decision model nokas
five points, with the addition dilumanhealthand safety as well asarthhealth gcology),
as shown irFigure2-10 (Mendler, Odell, and Lazarus 2006

Human Safety
Schedule

Schedule

Quality Quality Ecology

Figure 2-9 Old decision model(Mendler,

Odell, and Lazarus 2006 Figure 2-10 New decision model

(Mendler, Odell, and Lazarus 200$

Cofaigh et al. (19990 i scuss the multifaceted nature
environmental impact:

To establish the true environmental impact of a buildintpe analysis
may becarried out in a way that reflects the relative importance of different
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building elements and processes, and the priorities feducing environmental
impacts.This is called life cycle analygigp. 39)

Comprehensive lifeycle analysis requires a sudstial amount of informatiofor
a whole building, anthe task may not be feasible for all elemeH®wever, tis possible
to analyze selected building elements or compongvitile the notion of cradko-grave
analysis may be out of reach for allilding elementsprofessiona know thatsuch
analysis camelp rationalizenaterialselection(Cofaigh et al. 1999

Although numerous factors influence the different stages of a buiidirfigtime,
carefulplanning and constructiotan account for and, if necessary, countenaeirly all
of them. Decisionsmade during the materials selection stagéerminethe level of
resource and energy consumption during future stages, such as mainteremmeation,
conversionand restrictingFigure2-11) (BerkeleyLab 2008§.

Life Cycle Stage 1

— Row Material extraction and o
: processing into raw materials ’:
i Energy Emissions into the
Fuels  Life Cycle Stage 2 atmosphere :
i_) Production of building materials )
; e
'5 i Life Cycle Stage 3 E
= f Construction and re-building / extention of N =
— H 3 buildings ]
= Water Emissions into soil : @]
A Life Cycle Stage 4 (solid waste)
‘_) Operation and maintenance of buildings >
Life Cycle Stage 5 Others

-—ﬂ‘ Demolition and disposal u >:

Figure 2-11 Building life cycle flow chart adapted from Cofaigh et al. (1999)

Any architect who is concerned about the environmental impact cfelbeted
materialsmust consider several issudsbrief checklistof these issues falivs (Cofaigh
et al. 1999%.

For materials used in quantities of 250dtdess, consider the following issues:

8 Scientists, manufacturers, and policymakezguently useife-cycle analysis (LCA) to exposke
opportunities to reducervironmental impacts across the whole life cycle of products, from production to
disposalBerkeleyLab 2009.
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| mpact of the material 6s production: h
Any hazards to health or local environment during construction or use;

Life span of the material,

= =2 =4 A

Eventual destination of t huseishheiterer i al a
than recycling, which is better than incineration or landfill;

1 Reduction/sgaration of construction waste and avoidance/careful disposal

of toxic waste(p. 113)

For bulk materials, consider all the above isauefalso

1 the nature of the resources involved: renewable ornmeorewable, scarce
or abundant;

1 emissions of CO(in kgkg) during production or, if information is not
available, embodied energy (in kWh/kg);

1 how far and by what mode(s) the material will be transported, and
emissions/energy use due to tigs.113)

Last but not leasthe use ohontoxic, natural materialsontributes to the well
being of theusersand to a feeling of connection with the bounty of the natural wohd.
use of durable, attractive, and environmentafigponsible building materials is a key
element of angreenbuilding effort.

2.4.5 New Simulation Tools

Three decades ago, the steathte method was commonly used to calculate heat
loss and gain. This method was used to determine heating and cooling peak loads and
HVAC equipmentds si zes, bauftactionah picduee ofctleel c ul at i
thermal performance under design load conditions, either in summer or in winter. The
steadystate method does not yield the overall energy performance of the building. It also
insufficiently deals with daylighting, solar loads)d thermal capacitance effects. Today,
computer simulation tools are an essential component of the \vbibdtng design
process. A dynamic, hotoy-hour computer simulation of a typical climate year will
complete the picture of energy use by revealingrgy cost, peak load, and comfort
performance. In the design process, computer simulation can identify areas of specific

concern and aredsr potentiallyimportant energy savindsANL 2002).
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Architects and designers use these tools to determine the factors affecting the
performance o# particular building, support their decisions on the optimal combination
of design solutions, forecast the actual building performance, and idpatfigrmance
problems after construction is completed.

To achieve these benefits, designers shaddrporatecomputer simulations of
the proposed building early in the design procBesisions made in the early stages of
design often have a significantpact on energy efficiency atide quality ofthd ui | di ngd s
internaland externaknvironment.Simulationtools cansupport the integration of green
design principlesncludingusercomfortas well agheproductivty of its inhabitantsvhile
minimizing resource utilization and waste generation (Yeang and Spector 2011).

In the bookSUSTAINABLEDESIGN GUIDE, the Los Alamos National Laboratory
recommended six steps in the design process for which computer simulation should be
used Figure2-12) (LANL 2002):

1. Pre-design: Simulation helps identify and prioritize potential enveltypsed
energy efficiency strategies.

2. Schematic design phasé&dd the building massing, fenestration, and envelope
constructions to the model to determine if energy targets are still being met.

3. Dedgn developmentTest the performance of the full building together with the
HVAC systems.

4. Construction: Evaluate how design changes proposed during construction will
affect the buildinfs] performance before implementing the change.

5. Commissioning: Run a smulation of the auilt construction to provide a
baseline building performance that can be used for actual performance
comparisons.

6. PostOccupancy: Periodically update the simulation after the building is
occupied to reflect variations in operations,eugatterns, and unique climate
conditions. These conditions may dramatically affect the actual performance of
the building.(p. 55)
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Pre-design:

Simulation helps
identify and
prioritize potential
envelope-based
energy efficiency

strategies

Schematic design
phase:

Add the building
massing,
fenestration, and
envelope
constructions to the
model to determine
if energy targets

are still being met

Design
development:

Test the
performance of the
full building together
with the HVAC

Construction:
Evaluate how design
changes proposed
during construction
will affect the building
performance before
implementing the

change

Commissioning:

Run a simulation of
the as bult
construction to

provide a baseline

building performance

that can be used for
actual performance

comparisons

Post-Occupancy:
Periodically update the
simulation after the
building is occupied to
reflect variations in
operations, use
patterns, and unique
climate conditions
These conditions may
dramatically affect the
actual performance of
the building

Figure 2-12 Building design steps whereomputer simulation should be used

2.5 Green Architecture

2.5.1 History

In the mainstreanAmerican and Britisharchitectural discourse, environmental
consciousness emerged in the period surrounding the oil crisis of IO#¥ United
Statespublic pressure to address enecgyservation causderesident Carteio signthe
National Energy Act (NEA) and the Public Utilities Regulatory Policy Act (PURPA). In
1977, President Carter convinc@€bngress to create the United States Department of
Energy (DoE), with the goal of conserg energy(Attmann 200%. In the same year, the
federal government began to provide solar tax credits as a subsidy to lower tbé cost
investing insolar energy system#lso, several states adopted model energy codes that
incorporatedhew efficiency standard$urr, American Bar Association. Section of Real
Property, and Law 200@ttmann 2009. The oil crisis led to greatémterest in renewable
energy and encouraged reseanclother energy sourseincludingsolar, wind, and nuclear
power.A number of green architecture practitioners, such as Andrew Scott, as well as the
Canadian Centre for Architecti@re2008 exhibit 1973: Sorry, Out of Gassupport the
chronology thathe architectural response to environmentahpmeareafter the oil crises
in the 1970¢Baweja 2008

The architecture field followed the trend closely and stadedhange A number
of architects doptednew energy strategieand hundreds of solar homes started to appear
across Europe and the United StafBse development oénvironmentally responsive
conceptsin architecturebecame imperativeand green building rating systems started
t he Buil ding

showng up. In the 1 990 s, Research
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Assessment Method (BREEAM) was one of the first acknowledged rating systems to
evaluate the sustainability of new office buildings in the United Kingdom. Subsequently,
the Environmental Resirce Guide was publishea 1992 by AIA, and in the same year

the Environmental Protection AgenciZRA) and theDoE launched theEnergy Star
programA year laterthe U.S. Green Building Council (USGBC) was created, and in 1998

it launchedthe Leadershign Energy and Environmental Design (LEED) pilot program
(Trusty 2000. Most architects in the United States were not excdabdutthe LEED
program because they knewwsasjust a copyof the British system BREEAMwhose
success stemmed from a swelling of user demand for better environments for commercial
buildings(Scott 2008.

In his papeDesign Strategies for Green Practidedrew Scott (2006¢xpressed
his interestin design strategies for green practit¢ée believeshe current sustainable
architecture criteria are not enough for good architecture:

The existence of sustainability is not a guarantee of good
architecture, and in many cases it can and does become a bagdw for
somewhat mediocre design that emanates from a potbesed approach to
environmental stewardship that is too disconnected from innovati¢p. 12)

Scottaddedhatin 1996 when theiDimensions of Sustainabiliyconference was
organized at MITfisustainable architectudg/as a nevierm, withroots in the backo-the-
earth ecological movemenf the 1970sfioff the grid solar power, ecologically based
materials, and construction t-esmdilgwt swiwt it hl
relationship to advanced design and sophisticated applications of new technologies or
production methods (p. 11). He also criticizedLor d Nor man Foster ds
sustainable desigiiidoing the most with the least meanBecause it framed sustainable
archtecture as a technical challenge, rather thamatier of desigror general mentality.
Sustainability waseing consideredhainly as about lifestyles and alternative buildings
while the urban dimension was almost misgj8gott 2008. However,in 197Q a mix of
multidisciplinary groups of academics and leading practitioners (engineers, ecologists,
landscape architects, space planners, urban designers, and architectural theorists) met to
discuss how their workvas responding to environmental issues, what kind of design
processes they were using, and what the larger issues were that they saw emerging. This
meeting createda new, multidisciplinary platform for exchanging notions about

62



sustainable architecture atigbchallenges of the new environmergai, including energy
and climate change, but most importaritly sharing ideas odesign(Scott 2008.

Ten years later, the picturechaehanged significantlyldeas abot environmental
responsiveness, such as definitions and categories, had thoroughly penetrated the public
consciousness. The publication market was saturated with internationally published books
and magazines about sustainable design and many relates] b agigreen design,
sustainable architecture, ecotl egh c@ | biaog clhii ma
building, low energy design, energpnscious design, zero energy design, zero carbon
buildings, zero environmental impact, biomorphich@éexture, sustainable development,
and so forth (Scott 2006 (p. 12).

2.5.2 Green Architecture Today

According toSpector(2011), Wé have now completed tiieonceptual stagan
designing for our sustainable future, and next we have to delve deeply and quickly into the
aesign developmerstag@®of green design and clean green technolagies6).

Scott (2006puts sustainability into a larger context

Sustainability is as much about enhancing culture, livability, health,
and pdace-making as it is about the development and application of technology for
reducing energy dependence, ©foduction, and mitigating the abundant use of
resources. It is about understanding the relationship of the design project to the
conditions of a&rger ecological system within which we operate and survive and
where we understand our impacts on water resources and ecological landscapes.
It is also about designing WITH the climate instead of AGAINST it so that the form,
typology (the type characteriscs of building), and tectonic (material) language of
the architecture enhance the notion of passive or benign technologies.
Architectural projects must adopt an attitude toward their lifespan and longevity,
and be designed for permanence, disposal, dvéaecycled, while at the same time
be able to map their life cost, resources, emissions, and energy pi@fiE3)

Green design is an approach that produces buildimgs are environmentally
responsible and resource efficient througtibeirlife cycle. The objectives of this strategy
are to provide a safe place for the occupantscanderve resources
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Many architects think that green design is about achieving the highest level of rating
on a performance scale. Few deny the importance of ratstgnsg such as BREEAM or
LEED as useful references for buildings, butse systemare not comprehensive. They
work as a limited checklist of green design consideratfeang and Spector 201L1n
other word, this checklisencouragepointschasing but does not identify and reward the
larger ideas in a project that create greadsigh innovation in significant ways or change
the form of architecture. For example, a buildoag be based on weak architectural ideas
and still receive a high LEED ratinQEED certification does not seek to quantify or
recogni ze a b onj éndironmgnéals respomsivessy an@ architectural
sophisticabn (Scott 2008.

Green design isboutmuch more thameducingenergyuse, water us&r carbon
emissions. Green design should addeegariety of interrelated issues, including social,
cultural, psychologicaland economic dimensions (Buchanan 2005), which are as
important as energy efficiency and low carbon emission. Ken Yeanglsgyschitects
do not fully understand green designd mosthink that is about the use of photovolg&ic
wind-powered generatorgompliance,and other technological and regulatory matters
Green desigrs more than that; it is complex and not as easy as had been im@¢aad
and Spector 20)1Tango (2009added that the building industry is wedisitionedo have
the strongest influence on the direction of energy conservétimough architects and
engineersbuttheymust never lossight ofthe fact thabuildings are designed for people
and should be designed for their comfort, not just to meet energy requirements.

Scott saysfiThe challenge for architects now is to merge the qualitative with the
guantitative aspects of sustainability and green buildmigta expand the boundaries into
other material and ecological systems issu8sich a merger woulbtbok at the design
process with a more sophisticated understanding and conmerdisciplinary design
practice with demanding environmental objectives$ ¢taa be applied at the micro scale of
a building or at the macro scale of urban{Soott 2008.

Buchanan (2005eferred tol0 key characteristic$

Table 2-2) that should beonsideredn green designalong withexamples that
combine environmental responsibility with formal ambitibte described projects that
embody these characteristissjch & the Beyeler Foundation Museum in Switzerland
199297, Commerzbank Headquarters in Germany 1®RBlandothers. These projects
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range broadly both in the ways theyorporateenvironmentakolutionsand in formal
structure. Through these examplefie credes a background for understanding and
evaluating all works of architecture and land planmmtgrms of concerns frotechnical
efficiency to communal welbeing to emotional charact@Buchanan 2005

Table 2-2 The ten key characteristics of green desigadapted from Buchanan (2005)

1-Low Energy/High
Performance

Achieved by making maximum use of natural light and ventilation as well as
by using sunshades and/or light shelves, insulation and multi-layered
facades and roofs, appropriate thermal inertia (high in temperate climates,
low in tropical), solar heating, evaporative cooling, water chilled ceilings,
displacement ventilation in tall volumes and the redefinition of comfort
standards.

2- Replenishable
Sources

Buildings as well as power plants can harvest the non-depletable ambient
energies of the sun, wind, waves, gravity and geo-thermal power. Build with
constantly replenished materials, such as wood, or near inexhaustible ones,
such as clay (for brick) and sand (for glass).

3-Recycling:
Eliminating Waste
and Pollution

Reuse old building materials, design buildings that are easily reused and
build them with easily reused materials and components. Recycle water and
heat. Avoid materials that are toxic in use or manufacture, or need to be
cleaned with toxic materials.

4-Embodied Energy

With energy efficiency, embodied energy becomes increasingly significant
in relation to life-time energy use. The material with lowest embodied
energy 1s wood, then brick, and that with most embodied energy 1s

5-Long Life, Loose
Fit

Built with materials that endure and improve with age, green buildings not
only accommodate change easily but [also] are relatively timeless and
pleasant in character so that people prefer to conserve them.

6-Total Life Cycle
Costing

Accounts for more than initial capital costs, to include running and wage
costs. Also looks at costs to environment and society of all aspects of the
building, right from extracting the materials to their eventual degradation
back to earth.

7-Embedded in Place

Green buildings fit seamlessly into, help reintegrate and minimize negative
impacts upon their settings. Depending on the projects, drawing on local
wisdom and updating the vernacular, or using scientific surveys and
predictive computer modeling, are equally appropriate approaches to
achieving this.

8-Access and Urban
Context

To be green, a building must be close to public transport and other quotidian
uses. Achieving a green built environment will involve rethinking not just
buildings, but cities and other forms of human spttlement.

9-Health and
Happiness

Natural light, fresh air and absence of toxic materials and off-gassing
combined with the contact with outdoors and community life makes
occupants of green buildings healthy and happy. This leads to diminished
absenteeism and staff turnover as well as increased productivity.

10-Immunity and
Connection

To help achieve sustainable culture, preen buildings must regenerate a sense
of community and connection with the natural world thus giving a sense of
belonging and chance to discover one's deeper self in opening up to other
and the cosmos.
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In his bookGreen Design from Theory to &utice Ken Yeang lays out five
strategies for getting the built environment as close as possible to stasis with the natural
environmen{Yeang and Spector 201

1. The first strategy is to view green design in term of the weaving of four strands of

infrastructuret he 6grey6 (the engi nesugstainablp i nfr as
enginee i ng systems and utilities), the O6bl ue
water cycle with sustainablealnage , t he 6gr e einfrastrycture,e gr een
or natureds own utilities) and the o6red?¢

society and redatory system$ Green design is the blending of these four stands
into a seamless systerfSeeTable2-3)

Table 2-3 The Four Strands of Eco-I nfrastructures (adapted from (Yeang and Spector 2011)

GREEN GREY BLUE RED
. . Water Eco- Human Eco-
. Engineering Eco-
Ecological Eco- : = Infrastructure: Infrastructure:
N Infrastructure: ik .
Infrastructure: Nature’s Sustainable Drainage, Enclosures,
e . . Renewable Energy « . -
Utlities, Biodiversity Svstems. Fco = Closing the Loop”, Hardscapes, Use of
Balancing, Ecological y ’ Ramwater Harvesting, Materials, Products,
= Technology, Carbon X i . >
Connectivity, etc. Water Efficient Fixture, Lifestyle and
Neutral System, etc..
etc.. Regulatory Systems.

2. The second design strategy is to regard green design as a seamless and benign
environmental biantegration of the artificial (the mamade) with the natural
environment.

3.The third strategy is to regar-sslygtemaddes
processes, structure, features and function. This is one of the cornerstones of eco
design. Our built environment must imitate &ystems in all aspects, e.g.
recycling, using energy from the sun for photosynthesis, and increasing energy
efficiency, acheving a holistic balance of biotic and abiotic constituents in the eco
system.

4. The fourth strategy, eetbesign can be regarded as not only creating new artificial
ol i vi n g ésystemdoarehal®li@mtong existing built environments and cities,
but al® restoring existent devastated exystems within the wider landscape of
our designed system.

66



5. The fifth strategy for eedesign is to regard our designed system in the context of
the biosphere globally as a series of interdependent interactions envirtaimen
stasis and the repair of the environmental devastation by humans, natural disaster
and the impact of our human built environment, activities, and indug¥iesng
and Spector 2001

Green architecturkase vol ved t hrough the work of Ken
Shades of Greend by Buchanan, and therbaischie d , t he
green architecture. Architectural education must support these changes and new criteria for
design.

2.6 Architecture Education

2.6.1 History
Masterbuilder

Five thousand years ago, the architect was seen as a-tagayprofessional, an
artist ofthe built environment, where he was both a designer and a builder. The history of
the master builder extends all the way back to the building of the pyramids of Egypt and
the world's first civilizations. The most significant and beautiful built placdseimorld
whether houses, villages, or cidesvere designed and built by a master builder, who was
responsible for the entire built environment. Moreover, he was responsible for educating,
guiding, and mentoring his fellow craftsmen. Architects were eddc#trough an
apprentice relationship while working toward master builder status.

The ancient Greeks gave early master builders the fpmei t akchitekton),
from which the Romans derived the Latin nameshitectus Both words literally mean
A ma sbtueirl der . 0 The marchieectwas derivgd fiora the Gvexrk ahd
Roman terms and, up to the eighteenth centag, used to refer to someone who assumed
overall responsibility for design and const.
usage of the wor(H. Robert Dinsmore 2008

In his bookThe Culture of BuildingHowardDavis (2000)s ay s , Aln tradit
society, the masterbuilder combined the functions of design and construction that are now
assumed by separate professionals, and the system of apphgmtiaeght people to take
these functions on i n a way that combined
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buil derds responsibility was not only to ma
site,including organizing trades and supervising workers.

H. Robert Dinsmore (2008pawe profound details of the mastéuilderd s
responsibilities:

1 Responsibility for designencompassing deep artistic abilities; drawing
skills; profound understanding about how people live and dwell; art / design
knowledge for actual shaping, constructind,edéments of the built
environment (including buildings / parts of buildings, interiors, exterior
landscapes, urban environments).

1 Responsibility for constructi@nencompassing expert craftsmanship in the
building arts; knowledge about how a beautibuilding (or other
environment) is built, as gained from actual construction experienesiten
project management (involving leadership, organizing / supervising workers,
financial owersight, artistic discernment).

1 Complete and total authority on the laling sited authority over orsite
design / construction decisions; authority over all workers; unquestioned
authority over the entire construction phase from start to finish.

According to Dinsmore, hen all these skills meet in opersonit is easy to se
why the masterbuilder was so much respected insoétdtg di f f er s greatl y f
architect or contractor, in brdth, scope, and depth of responsibilitied

Design Education (Bauhaus Model)

In 1919, the Bauhaus school was founded by Walter @GsapiWeimar, merging
the Grand Ducal School of Arts and Crafts and the Weimar Academy of Fi(fdexrting,
Honour, and Pevsner 1999 he original school program at Bauhaus included all practical
and scientific areas of creative work such as craft, as well as drawing, painting, science,
and theory.

During an inernational exhibition held in Weimar in 1923, the Bauhaus coined the
sl ogan AArt and Te obmamuél et@ly 1990 his Waswa tukhing t y O
point in educational strategy, which recognized the role and importance of technology as a
new area to be considered in architecturéytesurriculum. This was the theoretical model
in which the Bauhaus movement was grounded.
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Aartistic Formebrd andt ifngpma c( i cWerklehrgnssthermostt i on o (
visible embodiment of this mod@Findeli 200).

In 1925, under the planning of Walter Gropius, Baus developed a new
curriculumthat included practical instruction, form instruction (practical aedrétical),
and supplementary areas of instruct(&mndeli 200). As can be seen iRigure 2-13,
Bauhaus employed a threefold technology/art/science structure, instead of the polar
art/technology structure, to support the curriculum.

In 1937, the New Bauhaus was established in Chiagader the direction of Lazl6
Moholy-Na g vy . His ideas were introduced in a 193
want to add to the art proletariat that alre
Opure art, 6 but wlel tdan tn(Mehblgiagyel @@ .@¥0)g ht c a
He i mplies that Apure arto wild/l be unprofit
courter this eventuality, MohoWNagy introduced changes in the structure and the content
of the school 6s curricul um. Hi s new structu
Mo r r®ibaliéf s combining the three main dimensions of design: art, sciende, a
technology $eeFigure2-13) (Findeli 200).

°$?05E / PROQ

.0) "\“: .......... .1

BAUHAUS NEW BAUHAUS HOCHSCHULE
Gropius School of Design Far GESTALTUNG
Archetype (Urmodell) of Design 1919-1928 Institute of Design Maldonado, Aicher, Ohl, Rittel, etc

i Weimar, Dessau Molholy-Nagy, Chermayeff 1958-1968
Curriculum 1937-1955 Ulm
Chicago

Figure 2-13 Historical embodiments of thearchetype adapted from (Findeli 2001)

In the early 1950s, the Hochschule @Gestaltung (HfG) was opened at Ulm, under
the direction of Tom8s Mal dradmeodpo]berefated dec !l ar
with the greatest vehemence, (Fodeli20@.|The as wi tt

9 Charles Morris is one of the main representatives of the Vienna Circle United Statesand
coeditor of the Encyclopedia of Unified Scienadich can be considered thielbled of logical positivism
(Findeli 200).
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new curriculum for the HfG increased the emphasis on scientific content, while the original
curriculum became | ess and | ess i mportant. f
well have been the new slogan at UFmdeli 200).

As a consequence of Bauhausd influence, t
and craft in design practice. Everyone tends to agree on the necessity of including art,
science, andechnology in a design curriculum. The dynamics of this school produced a
new philosophy and approach to design education, which has since influenced many
programs in the United States and Europe.

2.6.2 Discussion of theoretical models for education

Thedesigst udi o i s at the cor e-studibleaningtas t ect s 6
been rapidly developing around the world to support a variety of progressive pedagogical
models. The idea of the architecture design studio was started in the 18th century by the
Ecole des BeauArts. Its students were taught theory in the classroom and design in its
early version of the studio, calledelier The studio was in the professional office of an
architect to provide academic architectural training, ensure the guahtyrk, and qualify
the students to practice in the fielBrederickson 1991 In the 19th and early 20th
centuries, other schools in France, England, and America followe{\ffiett, Fazio,
and Wodehouse 2003and the idea attracted several architects from the United States
(Conway 200% During the 28 century, architectural design studios continued operating
through the offices of architects such as loelisier, which then started schools of art and
design that have led more recently to schools of architeigbeonan 201)3

2.6.2.1 Teacheri Centered(Teacher Delivered Models)

Learning models in the Beauxts tradition centered on the stueimaster or
teacher and emphasized the product rather than the process. In this model, students were
the recipients of infomation from instructors and contributed very little individually to the
teachinglearning procesglmasry 200Y. Students learned by being involved in projects
and preparing drawings for the studhi@ster in order to present their work to architecture
competitions. The instructor decided the goalsjectives, and timetables, while the
student6s role was simply to f o-teht@medandhe i nst
productoriented are two characteristics that recent studies have shown to be detrimental
to effective problerbased learningnd selfregulated learnin¢gPowers 2006
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In the early 20th century, many schools of architecture were established in the
United States based on the style of the Ecole des B&dsix but with important
differences. American architecture education incorporated courses iy, thiestory, and
technology to complement the studio work. This increased the frequency, originality, and
intensity of studio projects and also encouraged a shift away from competitions and toward
student participation and interacti@frederickson 199Powers 2006 This was a turning
point in architecture education, in which studios shifted from the teaeméered and
prodwct-oriented Beawdrts tradition toward American approaches focusing more on a
social, independent, studemiented studiol t 6 s ar guabl e that these
changes between the Beafiks and American approaches, associated with the increasing
influence of Germanyods Bauhaus Sc(Rowerd , |l ed

2006.

Frederickson (19913tated that there were three differences between the Ecole des
BeauxArt and Bauhaus educationaéws. First, Bauhaus focused on creativity, synthesis,
and innovation derived from different sources, including the student, while the Ecole des
BeauxArts defined knowledge as embodied in historical precedent. Second, the Bauhaus
School fully incorporatedocial and functional issues into design, while instructors in the
Ecole des BeauArts school hardly discussed social or functional is¢Besadbent 1996
Finally, the Bauhaus approach changed the roles of the student and teacher by emphasizing
process over produ¢Powers 2006 Gropius allowedtudents to take initiative, actively
participate, and become more interactive, process oriented and open minded in the learning
process, and he encouraged collaboration by giving students more responsibility for the
studio project. In addition, the projelsecame more about solving problems rather than
representing a solutioPowers 2006 As a result, interest in alternative educational
approaches to architecture design education has been gradually increasing and has led to
increased student engagement through learning medelsas selfegulation, problem
solving, problem based learning (PBL), and constructivism.

2.6.2.2 Studenti CenteredModel

Students need to become more actively engaged in the studio project, and they
should be able to set goals, monitor learning, and resppptbpriately.Collins and
O'Brien (2011)gave a description of studecgntered instruction (SCI) that can be a good
starting point for conversations about studesnteredapproach

71



An instructional approach employing creative methodologies in
which students become the center of the learnipigpcess by influencing the
content, activities, materials, and pace of learning. If properly implemented,
the SCI approach strengthens retention of knowledge and increases
motivation to learn. (p. 446)

The instructor provides students with opportunitiedetarn independently and
increases the interaction between students themselves and between students and teachers
by teaching the skills students need to do so effectively. Problems with projects in the
studi o cannot be sol vedthdyyequirimglcriticalwdreatye a t e x t
thinking. Students need to learn both domain knowledge and strategies for thinking. Collins
and O'Brien say that correctly implemented stuaemtered instruction can increase
learning motivation, deepen understandingpriove knowledge retention, and improve
students' attitudes toward the subject being taught.

The ARefl ective Pr act $chon@988placed particuliro s op hy
emphasis on architectural and engineering education. It was develope®drdmaus
principles and | ed initi®&8lalsedt detthai ngdr bgu

Woods (1985) Woods o |l earning approach ai med t o
knowledge and skills, and problemmo | vi ng praxis to meet oO6real \
by employers, al/l br ou dQutand Wang 2000¥peld2).t hr ough r

Many design ducators root themselves in-salled scientific design education
approaches that discourage design innovations. However, some parts of these programs
apply combinations of studibased approaches and scientific approaches, with master
classes and studioased tutorials. Other parts emphasize practical, analytical approaches,
and they often use parts of Sch°nos and W
conventional masterlass design and studimsed tutorial teaching practic€Su and
Wang 201). Constructivism can be employed as a design teaching approach because it
integrates different learning approach®sygenis, Soygenis, and Erktin (205@ted that
it constructivism the common point of intersection of different theories of learning.

2.6.3 Design as aiscipline

In his bookDesignerly Ways of KnowingNigel Cross (2006) says that the 1960s
were a fidesign science deeaddudllemn tthildseded
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science revolutiono based on science, techno
and environmental problems that he believed could not be solved by economics and
politics. At the end of the decade, Herbert Simo6(99) out |l i ned At he scien
and called for devel opment of Afa science o
intellectually tough, analytic, partly formalizable, partly empirical, teachable doctrine
about the desi @rosspl0Ocesso (p. 120)

Nevertheless, in the 1970s there arose a reaction against design methodology and a
refusal of its underlying values, particilaoy some of the first innovators of the
movement such as Christopher Alexander and J. Christopher Jones. In hihbdstate
of the Art in Design Methodélexander (19715 ay s , Al 6ve disassociate
field... There is so little in what 1is call e
about how to design buildings that | never even read the literature anymore... | would say
forget it, forget the whole h i n g 0 (Cfops.200% 12 Boyv My Thoughts About Design
Methods Have Changed During the Yealsnes (19775 ay s , Aln the 1970s
against design methods. | dislike the machine language, the behaviourism, the continual
attempt to fix the whol e o f(Créss 2006 Howewerp a | ogi
it should be remembered that the failure of the application of scientific methods to everyday
design practice in that timeccurred in the cultural and social climate of the-E60s:
campus revolutions and radical political movements, the new liberal humanism, and
rejection of conservative valugdor Alexander and Jones, rejection of design methods
(Cross 200%B

Nevertheless, design methodology continued its robust development, especially in
engineering and some branches of industrial design. This wdané\ny the number of
books on engineering design methods and methodology in the 1980s, including Tjalve
(1979), Hubka (1982), Pahl and Beitz (1984), French (1985), Cross (1989), and Pugh
(1991). Also, new journals of design research, theory, and methypdstarted to appear
throughout the 1980s and into the 1990s, inclu@iegign Studies 1979,Design Issues
in 1984,Research in Engineering Desigm 1989, theJournal of Engineering Desigim
1990,Languages of Design 1993, and th®esign Journaln 1997(Cross 200k

Nigel Cross (2006) contends that there remains some confusion about the design
science relationship. He defines @lrdifferent interpretations of this relationship: (1)
scientific design, (2) design science, and (3) a science of désignme2-14).
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Scientific desigmir ef er s t o moder n-,as disind irdntprei al i zed
industrial, craftoriented designbased on scientific knowledge but utilizing a mix of both
intuitve andnonri nt ui ti ve desi ¢Seientifiedesigo b pisi a reflection1 2 2)
of the reality of modern design practiggross 200k

Scientific Design Design Science Science of Design
. | . | . |

Refer to modern, Industrialized design - This term used in architecture design
as distinct from pre-industrial, craft- Include a wholly systematic approach studios. It refer to the study of how
oriented design - based on scientific to design process and methodology, as designers work and think “design
knowledge but utilizing a mix of both well as the scientific and technological methodology.” It more related to the
intuitive and non-intuitive design foundations of design of artifacts. study of the roots, practices, and ways
methods of design.

Figure 2-14 The three different interpretations of desigrscience relationship

Hubka and Ernst Eder (198Tterpreted desigacienceas the following:

Design science comprises a collection (a sy3tefriogically connected
knowledge in the area of design, and contains concepts of technical information
AT A T £ AAGECT T AOGETATITTcuss $AOECT OAEAT AA AAZ
and categorizing all regular phenomena of the systems to be designed od the
design process. Design science is also concerned with deriving from the applied
knowledge of the natural sciences appropriate information in a form suitable for
the designer's use. (p. 12&5)

This description extends beyond scientific desigimtdude a wholly systematic
approach to design process and methodology, as well as the scientific and technological
foundations of design of artifacts.

Lastly, Grant (1979)stated thascience of desigrs the stugl of design or the
Adesign methodol ogyo: Athe study of designin
as an activity may be the s ulrgse200bSowehcesci ent i
of design is more related to the study of the roots, practices, and ways of design. Therefore,
science of desigis the term used in architecture design studios, as supported by Anita
Cross (1984)

the study of how designers work and think, the @slishment of
appropriate structures for the design process, the development and application of
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new design methods, techniques and procedures, and reflection on the nature and
extent of design knowledge and its application to design proble(@oss 1984
Cross 200p

2.6.4 Current Approaches

Architectural education can play a vital radesocietiesand affect all walks of life.
Learning in architecture is not limited to architecture professionals. It is essentially
perceptual andensory It is about the entire life and living bumansandtheir societies,
continuing traditionsand progressArchitectural education is not a simple matter of
information dissipation. It must be valbased andbe able to shapa thinking society
(Shah 2008

In terms of enhancing the environmentally responsive awareness in society, Sandra
Earley (2005)echoedDaniel Pearb s a s tha arthiteoture education is the kiey
creating awareness and demand for green buildings:

The underlying premises that education is a key part of creating
awareness and demand for green buildings, and enhancing the ability of design
professionals to deliver them. Since the environmental values that students
hold while at architectural school typically stay with tha throughout their
professional lives, this transformation must logically begin with reassessing
design education(p. 11)

The role of higher education worldwidbould be to createmore environmentally
responsive future. The aim would be to train thafgssionals, studentand society to be
environmentally literateFor the academieand students of architecture schoaisjs a
challengeo reconcile the green architecture principléth architecture design.

In June 1993, theUIA/AIA released th®eclaration of Interdependence for a
Sustainable Futuravhich statedhat the architectural profession shosld r io achievé
ecological sustainability within the limited time that is likely to be availalie 1996
UIA/UNESCO releasedCharter for Architectural Educatigrwhichrecords educational
goals undethetitle fian ecologically balanced and sustainable development diuitie
environment 0

Since then many architecture schools have chahge addedcourse, such as
A BergyConsciousDesigro or i Bclimatic Architecture @n the practical aspects of
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environmentally responsivdesign The present research revieweslaral studiesthat
document the integration of environmentally responsive strategies in schools of
architecture up to now

JongJin and Brenda (1998hdicated that not many schools have embraced the
subject in a thorough manner, pointingfttte low level at which sustainable design
concepts have been incorporated into the regular curricu{pm6) and noticing that
fienvironmental education iarchitecture has been done on arhad basis, fragmented
and insufficiend (p. 2).Environmentally responsive design requires teaching methatls
arequite differentfrom the longestablished ong$osada 20Q45tasinopoulos 2005

Glyphis (2001)discussedow the change in the curricula of architecture schools
up to now has been achieved on an acceptaltdized level. Though anumber of schools
across the world have formed the necessary context and guméhcehich to move
forward, the degree to which schools are integrating green issues into design pedagogy
need to be hurriedTo build a context for reformulisity thecurriculum, it is necessary to
start creating workshathat takea larger look at the role of architecture in society. Glyphis
believes that this wouldeveala new clear description athekey role for architestin the
transitionto green architecture ancckearer modebf the curriculum.

Rider et al. (201Meviewedthecurricula of U.Sarchitecture schools to understand
larger program categories with respect to themes of environmental respiesiye and
to understandvhich types of programs might host these themest effectively. This
studyfoundthat every one of theeviewedschoolstendsto agree on the need include
art, science, and technology in an architecture design curriculumeVieg discovered a
program with a building science emphasime withan ecological design integration
emphasisand programsghat mixed the two

According to Rideret al. (2010) a number of architecture schools in the United
States are perceived to bgreem by reputation; howevefew programs have developed
in this field. There is not much literature drow architecture education has addressed
issues of environmentglresponsive design. Tiséudy documented tleairrent approacs
of U.S. programsand identifiedthe hotspots in green design educatidhe program
websitesfor the University of Oregon, Cal Poly at San Louis Obispo, Carnegie Mellon
University, and Ball State Universitghowedhatthoughfithe course descriptions of these
schools do nioall read outwardly as being dedicated to green, a solid thread runs through
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the programs thdts] difficult to pinpoint but widely recognizeédRider et al. 201D In
other words, there are signs that grdeenies are being included in courses and curricula
througha common understanding within green design educatroles however, course
titles or descriptions at these programs may showsign ofthe themes ofyreen or
sustainability.

The University of Oegon architecture program is one of the most successful
programsto hybridize ecological design and building science asype of green or
sustainability program within architectural education. Most of the pragmsaputatiorhas
beenearned by t u d exposuse do building science and research, which is not commonly
or aggressively pursued pjd-style design programs. Cal Poly San Louis Obispo has
another hybrid program with comparable elements and quaktias| | State Univer
programemphasizebuilding science elementsy connectinghe program withits Center
for Energy Research/Education/Service (CEREJer et al. 2010

In European architectural schools, new critdoa environmentdl responsie
design are starting to emerge. For examplde European Commission funded the
EDUCATE programwhichstarted in June 2009 andncludedn May 2012. The mission
of thisprogranwast o Af oster knowledge and skills in s
all stages of architectural education, aiming to achieve comfort, delightbeiety and
energy efficiency in new and existing buildings within a culturally, economically and
sociallyvi abl e de YHDYGATEH20@)C e S S O

This studyreviewed thecurricula of seven architecture schoot European
universities: the University of Nottingham,the Architecture Association School of
Architecture, Catholic University of Louvaithe Technical University of Munichthe
University of Rome La Saenza,the University of Seville, and Budapest University of
Technology and Economics. The stughowedthat all schooléendto agree on the need
toincluding art, science, and technology in an architecture design curriculum. The science
side of these mgrams emphased ecological design integration, buildings scienaed
environmental science. The course descrigtion thes ¢ h owebs#teddescribe the
coursesas being dedicated to greprinciplesand sustainability approaches. All of these
schoolsmay be an indication of sustainability or green themes in course titles or
descriptions at these programs, with a common understanding within green design
education circles that these themes are being included in courses and curricula.
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The present researclwill use the Department of Architecture and Built
Environmentat the University of Nottingham aa case studyf a program in which
environmentrelated technical modulesegiving way to more desigariented teachings
such asfiHuman Respongeand fiEnvironmental Design 1, 2 anddodand theirlater
incarnation, fiEnvironmental Design and TectoniceThe AEnvironmental Desigh
modulesemphasizéiuman interaction with the environment and integrate human behavior
with the field of environmental desigihhey show aespecfor climate as an integral part
of the design process. Also, the modudesphasizehe relationship betweetine built
environment anghysical forces such as light, heat, aird sound, anitheyoffer important
parameters that influeadhumarcomfort They also emphasizeth composition of spaces
and energyelated issues in architectural des{gDUCATE 2012.

After reviewing U.Sand European architecture progsaih appeas that the best
ca® scenario and most wethunded opportunity for students is to attend a program that
mixes building science and ecological desiggp that they carbenefit from both
perspectives. As these types of progré@somancreasinglyavailable well formed and
fully evaluated, their success can be a good exafapteher schools looking to enhance
their programsn green building.

2.6.5 NCARB Curriculum

Today in theUnited Statesmuch of thearchitecturecurriculum is determined by
the National Council of Architectal Registration Board4dNCARB). NCARB was
founded inMay 1919 by 15 architectse pr esenting 13 states. The
was Emil Lorch. NCARB is a nonprofit organization and is a federation of the architectural
licensing boards in each of the 50 statissmembership includes4 boardghat cove all
50 states as well dse District of Columbia, Guam, the Northern Mariana Islands, Puerto
Rico, and theVirgin Islands. One of its goals is to improve the general educational
standards of the architeceyprofession in the United Stat6d8CARB 20040b).

NCARB is as much concerned with raising the level of protessism in
architectureas it was with raising the standards of competefbg. needo improvethe
guality of architectural education became apparent not only to NCARB but also to the
profession as a whol&.o achieve this, the National Architectural Aediting Board
(NAAB) was created by NCARB, the AIA, and the ACSA and began its work in 1945.
NAAB establishes validation criteria that all architectural programs seeking accreditation
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must meet. The Broadly Experienced Architect (BEA) process has sintei@emented
and offersalternate criteria to NCARB certificatigNCARB 20040b).

The BEA process is based on the NCARB education stanghichcompri®essix
areas of architectural education linked to specific content and durational settings.
Education Evaluation Services for Archite¢SESA) requires architecture adation
programs to be compared drese six subject areas. These areas of education, summarized
and listed below, parallel NAAB student performance criteria for accreditgsea
Table 2-4) (NCARB 2013:

1 general educati@n English, humanities, mathematics, natural sciences, and social
sciences

history, human behavioandenvironment

technical systengs structural systems, environmental controlsteyns, and
construction materials and assemblies

1 practicéd project process, project economics, business management, and laws and
regulations

design

electives

The NCARB Education Standarépresentghe requirements of a professional

T
T

E

degree from a NAABacaedited degree program. One of the NAAB requirements is the
integration in both breadth and depthlof the issues of ecological literacy and
environmentally responsivaesigninto architectural curriculd&cological literacy requires

a fluid manipulation bboth soft and hard skills, qualitative and quantitaskéls, and
technical and conceptuakills. These Eills include ecoclimate awareness, systems
thinking methodologies, regional and vernacular sensitivities, materials and methods
researchpreservation and adaptive reuse strategies, active and passive design concepts,
and the inclusion of ecological decision making in professional ethics cartoesamust

be shown in topics across the curriculum (AIAS 2008).

The imperative to implement dnntegrate environmentally responsive strategies
in architecture design isequiring a large modification of the architectural education
process, starting with the development of curricula in higher education and feeding into the
continuing professionalavelopment of practicing architects. This will help close the gap
between architectural education dredd practice.
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Table 2-4 NCARB Education Standard (adapted from(NCARB 2013

Semester CreditHour

Subject Area and Category Requirement.o11

1. General Education 45 hours
A. Communication Skills 3 hrs. min. in English Compositior
B. Humanities and Arts N/A
C. Quantitative Reasoning N/A
D. Natural Sciences N/A
E. Social Sciences N/A
2- History and Theory, Human Behavior, and 16 hours
Environment
A. History and Theory 6 hrs. min.
B. Human Behavior 3 hrs. min.
C. Environment 3 hrs. min.
3. Technical Systems 24 hours
A. Structural Systems 6 hrs. min.
B. Environmental Control Systems 6 hrs. min.
C. Construction Materials and Assemblies 6 hrs. min.
D. Building Service Systems and Building 3 hrs. min.
Envelope / Enclosure Systems
4. Practice 9 hours
A. Project Process 3 hrs. max.
B. Project Economics 3 hrs. max.
C. Business Management 3 hrs. max.
D. Laws and Regulations 3 hrs. max.
E. Technical Documentation 3 hrs. max.
F. Ethics and Social Responsibility 3 hrs. max.
5. Design 50 hours
1 Levell 8 hrs. min. / 12 hrs. max.
1 Levelll 8 hrs. min. / 12 hrs. max.
1 Level lll 8 hrs. min. / 12 hrs. max.
1 Level IV 8 hrs. min. / 12 hrs. max.
1 LevelV 8 hrs. min. / 12 hrs. max.
6. Electives 16 hours
TOTAL 160 HOURS?

101f the total number of hours obtained in a subject area exceeds the total minimum required hours
or maximum allowable hours for the categories in the subject area, the remaining hours may be in any
category of the subject arddlCARB 2013

I Hours in excess of the maximuatiowable number of hours for any category may be used to
satisfy the Electives subject aré§sCARB 2013

12 The minimum number of hours in each subject area totals 144 hours. The additional 16 hours
may be in any one or more of the five subject areas and/or acceptablyéd¢NCARB 2013
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2.7 Architecture Educationin Saudi Arabia

2.7.1 Historical Role of Architect

A hundred years ago, thmnng or builder was seen aanarchitectandwas both
a designer and a builder. The tem@annawas used by lbn Khaldifione of themost
widely known Arab scholars during thimurteenth centurypest known for his bookhe
MugaddimahHis description othecraft of building emphasizemostly technicaimatters
rather than desigiie describetechnical connections between materials and relationships
and possible conflicts between neighb@kbar 1985. Five centuries latedamel Akbar
sad,iA buil der often does not create a new de:
his society ad, possibly, improves existing models through consultation with the o@ners
In other wordsa buildercopies and improves design rather than argatnd develomg
a new design. Therefore, the function of the builder wésllow an agreemenwith the
owners and utilie high technical skillgAkbar 1985.

The development of oil resources the late 1940s and miB70scaused rapid
economic growthin Saudi Arabiawhich has witnessed an accelerated transformation
process of the physical environmemtd building development. The transformation was
accelerated by the migration of people to urban cenwdrich transformedarchitectural
styles. Buildings started to change from edtlyle vernaculararchitecture tamported
fimoderm architecture to meeté increasing demand for various types of buildings
including housing, commerciand industrial building§Abu-Ghazzeh 1997

In response teressures from modernizati@nchitecture over the past 70 years,

embraced thenternational style. AblGhazzeh says, AThey are ofterl
not congruent with the local urban values, the national heritage and the cultural and custom
norms of the society. o He also addeld, Al n n
aesthetic and social failures. o

Currentdevelopment in Saudi Arabraflects thedemands fofarge commercial
and governmerrojects and housing projedtsat aredrivenby increased coopeianh and

3] bn Kh al-d40:AD] wia8ah Arab historiographer and historian, regarded to be among the founding
fathers of modern historiography, sociology, and economics. He is best known for hisheddkgaddimah
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exchange with a number of countriég.the same timemanyof Saudiswentabroad to
pursuehighereducation.

Abu-Ghazzeh indicates that thaeign labor angbrofessional®rought into Saudi
Arabiaresulted in a number of problemscluding a large number girojects, large and
small, that wasnot climatially responsiveHe saysi Us ual | vy, the solutio
maintain comfortable thermal conditions inside such buildings was the installation of
[mechanicglcooling systems. However, such solutions were seen as inappropriate because
of the wasteful eneygconsumption and high maintenaromes{s]. Also, design concepts
from Western culturewere not responsive t8audiclimate conditios, and many built
housing projects in Riyadh, Jeddahd Danmamwereinappropriate to the cultumntext
of the Saudi aciety. While Saudi architects should benefit from the expertise of western
countries in implementing environmentally responsive strategies in architectural, design
they shoulddeveloptheir own buildings based on their climate andturd conditions

Currently, the majority ofhousesdesigned for the publi¢ is based on the
h ome own er &andaften are moenvirenmentally responsive. Architects often do
not create a new design, but rather follow societal conventions and, possibly, improve
existing models through consultation with the owner. This happens in the absence of
building legislation, especially in the public buildings sector. The design of most buildings
is not responsive to localimatic conditiors in Saudi Arabia. For example, siteadysis,
climate analysis, building orientation, daylighting, view, and materialssismad be part
of early design studs.

2.7.2 Evolution of Architecture Schools

Saudi Ar &riowneeéosomiw Bobrh from the early 1970s through the early
1980s coincideavith the founding of several architectural programs. Five programs were
established between 1967 and 19&&alamaand Amir 200%. In 1967, King Saud
University (KSU) was the first university to establish a department of architecture. The
University of Dammam (UOD) followed in 1975, King AbdAkiz University (KAU) in
1976, King Fahd University of Petroleum and Rlals (KFUPM) in 1980, and Umm Al

14 people that have low and middle income and are looking for cheap neighborhoods.

15 Asking the architect to copy or modify an existing concept for their home design.
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Qura University (UAU) in 1983Salama and Amir 20Q0%Akbar 1985. More recently,
Qassim University (QU) established its college of architecture and design in 2008 and
accepted its first students in the 2689 academic yedQU 2013.

Table 2-5 shows sme of the characteristics of the six current prograrhese
schools share program lengttesignstructure and unit requirements for degree. Five of
the six schools have ayear program that includes a year for learning the basic skills
(preparatory yar) except King AbduAziz University, which has a-gear program that
includes a preparatory year. The preparatory year is an early opportunity to acquaint the
students with the different majors in the field of sciences and architecture. It aims to
improve studentsé facility with t he Engl i sh
techniques, basic science, and computer science. It also meets the higher education
ministrydés desire for the first year of al
Design studio is not taught in the preparatory year for most programs; the University of
Dammam and Umm AQura University incorporate basic design studio (1 and 2) into the
other basic skills classes.

JamelAkbar (1985)states in his papérchitectural Education in the Kingdom of
Saudi Arabialaunching four schoolsof architecturewithin 10 years by different
organizationshould meamliversity of programs and curricul@wstructure Thoughthese
programdiffer in length of study, distribution of courses, and other factors, they are very
similar in content.

Akbar suggestdhat the establishment of architectural programs in such a short
period was due to thack of Saudi architectduringthe peak periodsf construction in
thelate 1970s. In the last 25 years, most of$ediarchitecture programzave tried to
becomeself-sufficiert and independerftom North America, Turkey, Egypt, and other
places This issupported bymany Saudi scholaneturningto Saudi Arabiafrom their
academi@ppointment$n western countries aft@cquiringnew knowledge.

Architectural schools in Saudi Arabedopteda Bauhaugenerated American
model. Saudi Arabia was the first countrythe Arab world to introducecolleges of
architecture based on this modelhe curriculum emphasizesdesign pedagogy
supplemented with history and theory cour@dsHassan and Dudek 2008
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According toAl-Hassan and Dudek (2008) their papePromoting Sustainable
Development in Arabia through Initiating an Arab Architecture Accrediting Board
graduates of this model lack concern for the {omgge effects of their designs. Numerous
Saudiarchitects are applying western design conceypish) aghe use of huge blocks of
steel and glassasasign of thec o u n t r yedosomic ang teathnological\ddopment.

Table 2-5 Current architecture schools in Saudi Arabia

Founding Unit
Institution, College& Department Year & Design Structure Degree
Location Req.
King Saud University
College of Arch. and Plan. ) 1 preparatory vear
1  Department of Architecturand Building 19_67 in prep yy 170
Sciences Riyadh . .
4 years design studio
1  Department of Urban Planning
University of Dammam
College of Architecture and Planning
1  Architecture . . .
_ _ 1975 in 5 years design studio 170
I Urban & Regional Planning Dammam (includes preparatory)
1 Building Technology
1  Landscapdrchitecture
T Interior Architecture
King Fahd University of Petroleum
College of Environmental Design 1980 in 1 preparatory year
1  Architecture i : 147
Dhahran 4 years design studio
1  Architecture Engineering
King Abdul -Aziz University
Faculty ofEnvironmental Designs
f Architecture 1976 in 1 preparatory year, 165
1  Urban and Regional Planning Jeddah 5 years design studio
1  Environment Architecture
Umm Al-Qura University
College of Eng. and Islamic Arch.
' Islamic Architecture 1983 in 5 years design studio 165
1  Electrical Engineering Mecca (includes preparatory)
1  Civil Engineering
1  Mechanical Engineering
Qassim University .
College of Architecture and Design BZOOSdInh 41 prepa(;atqry ye&g.’ 171
A uraydal years design studio

Higher education in Saudi Arabia is totally undee control of the government.
Regulation ofpractice and supeni@n of architectural education is not contedl by
professionabrganizations such as the AlA in the United States and the RIBA in ttedUn
Kingdom. Consequently, theres no planned monitoring of what is happening in
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architectural schools. In this regard, AGhazzeh saysiThis has not been needed as the
government has been concerned with developing a university educational system which
measures up to international standards. 0

Accreditation (validation) boasdarenot yet usedin Saudi Arabia architectural
schoolsThe schoolsireregularlyi ns pected by NAABOs visiting t
with advice but do notccredittheir progams. For allof the abovereasons, it is
recommended that Arab countriieke advantage axpertise of those countries around
the worldwhile establising their own accreditation (validation) boar(Al-Hassan and
Dudek 2008.

Abu-Ghazzeh (1997%tates that the curricula of architecture schools have been
developed by international standardst local issues. Therefore, thesige similarities
betweenarchitecture schools in Saudi Arabia and those of the organizations from which
they were derived-or instancethe curriculum athe University of Dammam (previously
King Faisal University) was revised in the autumn of 1985 with the cooperation and advic
of Rice Universitythe architecture curriculum &ting Saud University was developed in
1967 by the United Nations Educational Scientific and Cultural Organization (UNESCO);
andthe curriculum aKing Abdul Aziz University was developed by Harvard Umsity.

Saudi Arabia should benefit from the expertise of western countries in
implementing environmentally responsive strategies in architectural edycatibtihe
modelshould bebasedon conditions within Saudi Arabia

2.7.3 Current Models

As in many schoal around the world, design takes priority in the architectural
curricula of Saudi Arabia. This is because architectural design is a creative activity that
enjoys the greatest freedom from the external environment. Other courses, such as in
history, the s@nces, and technologies, are considered to be minor subjects that have less
i mportance in developing the students6é abili
schools in Saudi Arabia adopted a BaukiatisencedAmerican model that emphasizes
design pedagogy supplemented with history and theory co(k$dsassan and Dudek
2008.

The researcher conducted an initial curriculum review at three Saudi architecture
schoolsto better understand the incorporation of environmentally responsive design
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themesn their current program criteridhe course descriphs on the websitesf King

Saud UniversitytheUniversity of Dammam, and King Fahd University of Petroleum were
selected to represent architecture education in Saudi Arabia, and they articulate the
following points:

1 None of the core course titles atyasf the three schoolsdicates the inclusion of
green, ecological, or sustainability theméfowever these themes are being
included in courses and curricula, so the course titles alone may not be sufficient
evidence

1 TheUniversity of DammanfUOD) offerscourses titlediEnvironmental Design 1
and 2 and fiEnvironmental Control Systems 1 and Also, courses named
fiConstruction Systems and Assemblagend fiSite Planning place special
emphasis on sustainability and how it can be incorporated inrgotish and site
selection. Theseoursesrepresent/% of the total curriculum credit hours (170
credits required for the degree of Bachelor of Architecture), while design, technical,
and, collectively,history, theory and humanities courses represent about 28%,
19%, and27%, respectivelyKigure2-15 andTable 2-6 Characteristic of courses
at the three schools of architecture

1 King Saud University (KSU) in Riyadbffersonly two courses the core arethat
involve environmentally responsive desigwd credits each)fiEnvironmental
Controb and fiMan & Built Environmen® The descriptions of theoursesiSite
Analysis & Landscapé,fiBuilding Constructior2,0 andfiLighting and Acoustias
addres®cological balance, sustainable building elements, and the requirements of
visual and audory comfot, respectively. The number of credit hours that are
devoted to design makes up abod#2of the 170 credits required for the degree of
Bachelor of ArchitectureStudents in the School of Architecture spemare than
28% oftheir time in the design studid.echnical courses and courses on history,
theory, and humanities represent ab@&t3% and20.3%, respectively; of the
required credit hour&seeFigure2-15 andTable2-6).

1 A quick review of the curriculum ding Fahd University of Petroleum (KFUPM)
in Dhahlran indicates that there are three courses that emphasize environmental
issues:fiMan & Built Environment® fAcoustics and lllumination,and fiDesign
Determinants for Arid Regionsrepresenting% of the 147 credits required for
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the degree of Bachelor ofréhitecture. Courses in the history and theory of design
make upl 7%, while30.5% and29.%% of the total credits are devoted to the design
studio and technical subjects, respectively (agare2-15andTable2-6).

Environment 5% Environment 2%

Environment 7%

Non-major C.H.
19%

Non-major C.H. Architecture Design
28% 24%

Architecture Design
18% 30.5%

Non-major C.H.

Architecture Design
28%

University of Dammam King Fahd University of Petroleum King Saud University

Figure 2-15 Characteristic percentage of coursesat the three schools of architecture

A quick review of the architecture curricula at all six schools of architecture
(Table2-5) shows that green architecture principles are not widely incorporated. Also, the
termsgreen designecological designandsustainable design practicel® not appear at
all in any of the core course titles, though some of the programs include an eleuatse
titled ASustainable Architectureo and some c
of environmental issues.

Elective courses at KSU and UOD offer areas of study that emphasize
sustainability, environmental control systems, and energy simulafibbese courses are

titled fABuilding Performance Evalwuation throc
Energy Technol ogies, 0 ASustainability in t|
Conservation and Management, 0 and ACI i mate a

The achitecture program in Saudi Arabia can be completed over 10 semesters (five
years). Some schools, such as KSU and KFUPM, designate the first year for preparatory
courses that aim to develop a studentds sk
communicéion skills, and so on. At the UOD, students are registered for two years in
general studies that aim to develop their basic design skills and drawing abilities while
assimilating theoretical knowledge related to the built environment disciplines. Then, in
the beginning of the third year, students start their specialized studies either in architecture
design or in building science.
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A buildingds design in Saudi Arabia need
satisfy its user s 0nepds, aximairgdin ol naturalpesources.dnl o gi ¢
this context, architectural education plays a fundamental role in training future building
designers and architects. Saudi Arabia needs a new architectural education model to
address this movement.

Table 2-6 Characteristic of courses at the three schools of architecture

Il nstituti ond Program | Degree Courses
Col |l egeds Design Regq.
Structure Env. | Tech. | Design| Hist. /Hum.

King Saud University (KSU)
College of Arch. and Plan. 5-year 170
Department of Architecture and | study plan| units
Building sciences

University of Dammam (UOD)

2% | 25.9% | 24% 20.9%0

5-year 170
College of Arch. and Plan. Studyy plan|  units 7% | 19% 28% 27%
Architecture
King Fahd University of
Petroleum (KFUP) 5-year 147
College of EnviDesign study plan units 5% | 29.36 | 30.5% 17%

Architecture

2.8 Fundamental Knowledge Base of the Framework

2.8.1 Data, Information, Knowledge and Wisdom

Alryalat and ALHawari (2008present a distinction among these words: data,
information and knowledge. Data viewed as unprocessed facts and uncooked mitnber
no interest of any value and purpose. Information is a prepared data with value to determine
the purpose. Knowledge is the result of merging and an interpretation of information with
practice, perspective and expression to enhance the understafiding knowledge
objectives.

2.8.2 Knowledge Definition

Knowl edge is defined as fiacquaintance wi
study or investigati on; gener @ictionary.aomhi t i on:
2014). The study of the nature of knowledge, or the relation between the knower and the
would-be-known, is called epistemajy (Groat and Wang 2002 Epistemologeparates
knowledge intdwo generatypes. The firstpropositional knowledges theknowledge of
factsandcan be thought @i k n o wA{T & & Boe edampleit is knownthat one plus one
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equals two. The secondfisk n o wiH® dv@ e o0 & pessdnal knbvdedgthat emerges
from our experience gained from education or practice. lansalmost instinctive
knowledgethatexercises intellectual capacity or the proper use of the (#adyot 1993.

Epistemology is alsoelatedto notionsof belief and truth(Klein 1977). Belief is
viewed as subjective, while truth is viewed as an objective reality. Knowledge requires
belief, anda p e rksowladgescanot conflict witht h at  pbeliefsGnithé ether
hand, belief does not necessarily require confirmation of its truth.

2.8.3 Characteristics of Architectural Knowledge

Architecture is multidisciplinary and complexoqué (2010%tates three important
preconditions are needed for a productive and meaningful multidisciplinary collaboration:

~

fa clear understanding of one's own expert K
the expert knowledge of the other relevant discgdinand the ability to mutually
communi cate t(hlireal78knowl edgeo

Foqué summarizes he essentialdefinition and characteristics of architectural
knowledgein seven point§oqué (2010fp. 177180):

1. Architectural knowledge is both multidisciplinary and multilayeredhere is a
layer of knowing, involving an acquaintance with knowledge belonging to different
bodies of scientific disciplines, ranging from the natural sciences to the-socio
cultural sciences and everything in between. There is the layer of integrated
application of thee different sets of knowledge, and the layer of interpretation of how
to apply the knowledge in a design situation.

2. Architectural knowledge is contextual Architectural knowledge derives its
relevance from the specific physical, environmental, histgreaticcultural, and
economic environment in which it is applied. Architectural knowledge becomes
meaningful only when put into context.

3. Architectural knowledge is valusensitivelUnderlying individual and societal value
systems, including ethics, detene the degree of importance of particular
knowledge pockets. Boundaries must be set, within which architectural knowledge is
applied, and choices must be made of what knowledge is relevant and what is to be
discarded. Individual attitudes, likes, and lkes jointly determine the relative
importance of the elements that constitute the body of knowledge.

4. Architectural knowledge is metiknowledge.It relates to the problem level, the
process level, and the product level. This means that architectural échgsvbffers
insights into how to formulate an architectural problem, how to conceptualize
possible solutions, how to realize that solution through physical building, and
providing the means to do that.
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5. Architectural knowledge is systemid.his means that can describe not only the
elements of an architectural product but also the relationships among these elements
and how a combination of them can create additional value and synergy.

6. Architectural knowledge is bipolarlt is subject to internal refleatn and external
validation. This means that architectural knowledge is not universal, but subject to
constant individual interpretation, alternating between analytical exploration and
synthetic problersolving.

7. Architectural knowledge is transformationalThis means that the individual
elements of micrknowledge, derived from several disciplingés and as such
relevant in their own disciplines on the midewel when brought together transform
their content into wholes, which become relevant on an arctredcinacrclevel
(Foqué 201p

2.8.4 Fundamental Knowledge Base of Architectural Education in Saudi
Arabia

Knowl edge i s it he out come of t he assirt
| e ar dit] iatgedody of facts, principles, theories and practices that is related to a field
of work or studlyg wetmguabhectesaeeée (pits i mpl
16) (EDUCATE 2012b. In the context of the proposed framewfokarchitecture design
education in Saudi Arabia, knowledge is described as thedratidéor factual.

Architectural knowledge is both multidisciplinary and multilayegedqué 2011
It derives its relevance from the specific physical, historical, sadtoral, and economic
environmentcontex® the genius loci, if you wi of the places where architectural
knowledgeis applied.The lacal context in Saudi Arabia determines the importance of
economic, social and cultural dimensidhathas variation fronthecontextof thewestern
countries In architectural education progranthis knowledge base should be measured
against natural pr@sses and contextual conditions, ahdshould account for the
environmental attributes of various built forms and building typEse acquired
knowledge should be interpreted to elaborate bioclimatic stratdgguarantee the
comfort and weHlbeing of users appropriate management of energy and material
resourcesand,eventually adequate services and systems (e.g., HVAC).

2.8.4.1 History and Architecture

Universities do not teach the history of
with dat@® the names of monuments, dates, measurements, decorations, styles, origins of
forms or patterns, what is "Islamic” and what is not, all in chronological order fr
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Pharaonig@yramids to postodern architecturd he primary goal of architectural history

is to create awareness among architects and then help them acquire knowledge within
related topics such as customs, laws, decisiaking processes, basic struetumaterial

and geometry, technical durability, simplicity, adaptability. Acquire the knowledge and
values that are rooted in Islamic art and geometry. Acquire the spirit of Islamic architecture
that can be seen in floor plans, building techniques th&cte€ultural factors, and
available local materials appropriate for the harsh climate.

Future architects will build their knowledge around the roots of the modern
architectural movement: the industrial revolution and the emergence of modern
architecturédrom the models of Bauhaus and the Chicago School as well as contributions
of grand masters such as Le Corbusier, Mies Van Der Rohe, and Walter Gropius. However,
their knowledge base will also include the European experience, from classical Greece up
to Gothic architecture, and will address structure, function, and aesthetics in different
cul tural cont ext s. Architectséo knowl edge
thhoughts and events, from Vitruviusd fATen
Art Nouveau movement (189®10), to the early influence of reinforced concrete, to the
development of major architectural and town planning theories. Architects should be able
to discuss and critically analyze concepts and theories from all these pasiadd| as the
concepts of architectural space, form, and vocabulary.

Study of the history of Islamic civilization, from the Umayyad period in Syria and
Iraq through the classical and late classical periods in Spain, North Africa, and the Middle
East, canhelp architects acquire the knowledge and values rooted in Islamic art and
geometry, as well as variations in cultural attitudes that were reflected in architectural
styles, which themselves influenced other international architectural styles. The physical
or spatial aspects of the traditional Muslim built environment can be seen as the end product
of a proces§Akbar 1985. But the spirit of Islamic architecture can be seen in floor plans,
building techniques that reflecultural factors, and available local materials appropriate
for the harsh climate.

In Saudi Arabia, vernacular architecture has a strong, characteristic local identity
that reflects both cultural and Islamic values and the norms of its residentsciMarna
settings are social patterns that require specific forms, in order to use the available
resources, and that are conditioned by economy, environment, climate, and site. Vernacular
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buildings in Saudi Arabia are characterized by a healthy respectrf@arhscale, human
values,and human societyArchitects should be able to discuss and critically analyze
concepts and theories from pHstperiods, as well as the concepts of architectural space,
form, and vocabulary.

The knowledge that can be gained frttra study of vernacular architecture can be
used to renew the focus on objective standards. Future architects in Saudi Arabia need to
distinguish between a judgment of value and a judgment of goodness. Judgment of value
is subjective, while judgment of gdness is an objective evaluation of the nature and form
of an architectural object. Both are necessary for the architect, as value judgments
significantly speed the selection of objective elemdB@alman 1990Abu-Ghazzeh
1997).

2.8.4.2 Socio-Cultural

The study of diversarchitecturaltraditions showsthat all architecture has a
cultural basgNorbergSchulz 1979a Every architectural traditiooomprisesa tradition
of attitudes toward a socicultural system, and each traditminderlying culturéhas a
differenthierarchy of values. Architecture is a language of cultural expre@<smberg
Schulz 198%h

Culture can hay a major impact on the built environment through many small acts
over many generation§lohnson 1977Rapoport 198D In Saudi Arabia, traditional
architecture was built by people who took into consideration their requirements, societal
conditions, environmental factors, and materials. This acthite has a local identity that
reflects both Islamic values and the cultural standards of its occupants. Most of their
designs were also extremely sensitive to the ecological cdatextGhazzeh 1997

It is important that future architects understand how traditional architecture came
about, the impdance and function of the built forms within the community, the
communitybdés priorities, a n(Abu-Ghazzehi992Anar c hi es
architect should know which soeaultural and environmental requirements resulted in the
construction of a vernacular architecture.

The practice of theontemporary built environment in Saudi Arabia is alienating,
and it faces the challenge of not being responsive to its heritage. This is in part because
Saudi Arabian architecture incorporates progressive elements deemed necessary today and
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continues to d@opt superficial aspects of Western culture. At the same time, most of the
architectural education programs in Saudi Arabia concentrate on modern architecture and
technical competency with little attention to philosophical issues and their importance in

the design of the built environment (Aithazzeh 1997). In the long term, this may affect
architectsod designs and cause buildings to |

Culture performs a significant role in the design of the built environment in Saudi
Arabia due to religious rules. For example, privacy is a significant requirement, which is
demanded by both the people and their religion and has to be included intsi¢taekagn.
Religious issues influence architectural characteristics and design in Saudi Arabis.
context, Islamic culture has little control over private property its design. For example, in
traditional architecture, no property owner could comstru a door wi t hout t he
consent(Akbar 1984). However, houses no longer accommodate the traditional concern
for privacy and family lifeandare built to a modern plaiThe freestanding vill#®is a
symbol of social prestigand an overreaction the desire foprivacy. For example, the
private and cool inner courtyards found in many traditional hca@gears ago have been
replacedy narrow two-meter setback spaces that surrounded thewiltaconcrete walls
approximately three metetsggh. This maintainsthe o w n epriviasy from neighbors
adjoins streets and providesdaylight and ventilation to vila sinterior. Recently
established municipalities have even codified these characteristics into regukkibas
1985.

Another example of privacy affecting architectural design in Saudi society is the
separation of male and female domains, based on a legal status of women that is quite
different from the Western concept. This separation is reinforced lof #ie Islamic
institutions. For example, to strengthen their social relationships, males are encouraged to
pray collectively, preferably in a mosque, five times every (yu-Ghazzeh 1997
Architects should understand the processes of society to operate within them and possibly
improve them, rather than fight them.

In conclusion, sockzultural factors have determined the formation of places,
conditions within them, and, consequentlygiabrelations. Architects should know about

1 A villa is two-story househat accommodai®a single familyand isconstructed of reinfzed
concrete aa structural frame ani enveloped by concrete blocks.
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sociocultural and religious issues and their significance to architecture practice, including
the historical role that social and cultural factors have played in shaping the current context
within which archiecture work takes placén addition Architecture elements and local
regulations work together to provide users with a suitable privacy that respect religious
issues. Elements such as courtyard, setback spaces, windows opening and placement, floors
plan design, buildings height, privacy from neighbors and adjoins streets, and more, are
part of sociecultural context and need to be taken into account in architecture design.
addition, architects need to critically examine how theories and practicesisadigéd of
architecture and impact society.

Regionalism

Schools of architecture in Saudi Arabia are located in different regions, and every
region has its own unique set of architectural characteristic, available resources, geography,
and climate. For eemple, builders in western Saudi Arabia have historically used stone
and red brick, while Jeddahdés builders have
areas, builders preferred adobe for its malleability, availability, and insulating qualities.
Modem Saudi architects should look to the traditional building designs and Islamic
concepts in their own regions for inspiration. They should also think of ways to combine
tradition with the ultranodern, which will reinforce the link between the valued padt a
an innovative future. It is important to relate new buildings to the specific architectural
character of a particular region. Unfortunately, the majority of modern buildings in Saudi
Arabia fail to retain or (AbeGhazreb 199/tiueghier r egi or
separating the past andepent of the built environment.

To revive regionalism in the architecture of Saudi Arabia, each school of
architecture should adopt and emphasize its regional architectural character and materials.

2.8.4.3 Economic Environment

Saudi Arabia's economy Iised ompetroleum; about 75% of incomes and’8@o
90% of export earnings come from the oil indugtEpnergy Information Administration
2001). This suggests an economic ocdependence on odnda need for new strategies
that can help overcontea u d i  Agstibecoadng challenges.

Saudi population rose sevenfold from 1960 to 2(H&nomic 201)1Lthat causes
unemployment, decline in per capita income, and increase the need of housing. The
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estimated Saudi homeowners Iéisan a quarter of the populati¢deffreys and Group

20117). This due to the absent of a mortgage eysand poor planning strategidany

citizens in Saudi Arabia encounter economic difficulties when they start to buildwreir o
homes, including high land prices and the rising prices of construction materitdbasd

This due to the absent of a mortgage systerthe other handhe government faces some
economic issues regarding spending on housing projects, more desnaimfefamily

houses, provide public services and infrastructure, a huge bill for servicing land for
housing, limited lands, and more. Therefore, these issues are taken into account in the new
knowledge framework.

Architecture design gave economic agpacich as life cycle cost and profit, deliver
affordability, ensure durability and quality, enable adaptability, and buildings maintenance,
a priority and important in the new knowledge framework. In addition, local materials
important to relate newuildings to the specific architectural character of a particular
region. To revive regionalism in the architecture of Saudi Arabia, each school of
architecture should adopt and emphasize its regional architectural character and materials.

2.8.4.4 Environment

2.8.4.4.1 Humans and the Built Environment

Studies of the natural and built environments should consider their interactions,
humanityds vision, and architecture by stud)y
mental maps. Architects should understand the environmental impacts of theioneract
between humanity and environment at all levels of architecture. As they do with pollution,
changes to the microclimate, noise, and other artificial phenomena, architects should also
consider how environmental conditions could affect human requirensmis, as for
privacy, territoriality, and personal space. Moreover, architects should emphasize
individual requirements and how the social sciences can provide to architectural design
and practiceThey should also consider the impact of additional factach as climate,
materials, technology, and environmental context, and they should formulate design
principles from crossultural examples of world architecture.

Abu-Ghazzeh indicates that many projects, large and small, are not climatically
responsie : Usually, the solution adopted to maintain comfortable thermal conditions
inside such buildingsas the installation of [mechanical] cooling systems. However, such
solutions were seen as inappropriate because of the wasteful energy consumption and high
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mai nt enance <cost [ s]. 6 Envi r orsieephatnad, | v r e s
building geometry, glazing properties and location, material selection, thed

incorporation of natural heating, cooling, ventilation, and daylighting techniques became a
significant part of building design and shouldth&en into account in design process

Design concepts from Western cultures were not responsive to Saudi climate conditions,

and many nevbuilt housing projects iRiyadh, Jeddah, and Dammam were inappabe

to the climate and cultural context of Saudi Arabia. Saudi architects should benefit from

the expertise of Western countries in implementing environmentally responsive strategies

in architectural design; they should also develop their buildings losseir climate and

cultural conditions.

Professionals and architects should design buildings in Saudi Arabia to improve the
quality of life, decrease the demand for and consumption of energy, optimize the use of
materials and other resources, and min@waste. In other words, architects need to know
how to balance social and economic wading with cultural traditions and respect for the
Earth's natural resources.

Environmental aspecis Saudi Arabia covered under six aspects included climate
and omfort issues, energy useater resourcesnaterialsuse, health and safety issues,
and urban devel opment 6 stheiesvisonneestal imfabteafthte as pect
interaction between humanity and environment at all levels of architethedollowing
aspectsepresent the current of the local environmental issues

a) Climate and Comfort. The climate in Saudi Arabia is harsh, desert conditions with
extreme temperature differences ranging from 52 F to 1(®2cEolo 2014.
Consequently, buildings in Saudi Arabigpend on cooling systems more than heating
systems. In addition, sandstorms/dust storms frequently and periodicallydadogr
February to Julyvith the strong winds blowing the dust from the dry deserts to the
cities, which require design solutions, fexample minimizing dust penetrationand
considering windows opening size and orientation, and the useless of using balconies
in buildings Therefore, implementing suitable bioclimatic strategies in a design are
required to guarantee the adaptive comfoand weltbeing of users. Also,
environmentally responsive strategies such as site planning, building geometry,
glazing properties and location, material selection, and the incorporation of natural
cooling, ventilation, and daylighting techniques becarsig@ficant part of building
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design in Saudi Arabia. These strategies can be supported by adequate services and
systems (e.g., HVAC).

b) Water ResourcesBecause of the nature of the desert in Saudi Arébese is a big
shortage of water resourcd3ue tothe limited and erratic rainfall, and the much
limited conventional water resources such as fresh surface water and renewable
groundwater, options sources such as desalination of the seawater have been adopted
since the 1960 0HKowdves tue toshg great etherg® entb&djed to
provide potable water through desalination, water conservation should be considered
as priority criterion in the Saudi Arabia.

The building and construction sector is one of the major users of water resources and,
at the same time, is a major producer of water waste&S{@at, 2004). Thereforgreen
buildings criteria such as minimize water consumption, water recycle and weilise,

lead to a reduction in water losses.

c) Energy Consumption. Today in Saudi Arabia, most tdings use air conditioning,
artificial lighting, and desalinated water. Electrical power and water supply are
subsidized, lowering prices of these commodities for householders. There is growing
concern that Saudi Arabia will not be able to support tsebsidies in the future,
especially during the posil period. Re si dent i al buil dingsd enert
Saudi Arabiabecame problem.The rate of power used in residential buildings in
Saudi Arabia is about 70% of total production, which is a very hage compaad to
some developed countri¢al-Swat 2004 Alulayet et al. 201P Taleb and Sharples
(2011)stated thatooling systems alone use about 80%4he total electrical energy
consumed by résgential buildings in Saudi Arabihat natural systems can be used to
meet this needrhis reliance on electrically powered cooling is a result of the rapidly
increasing population and rampant economic growth, which makes it necessary to act
very quicklyto avoid causing problems for the coming generatioaddition, &udi
Arabia with its immense solar resourcesn play a central role in provide more
electrical power by implementing largeale photovoltaic projects. Dependence on
oil as the only sourcef energy is not the good solution for the country future.
Therefore, applying the concept gifeenarchitecture practice® reduce the use of
conventional electricity in the buildings and encourage theofisenewable energy
strategieswill lead to reluctions in power use in residential buildings and thus will
achieve significant economic savings for the Saudi community.
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In conclusion, architects should understand the impacts of buildings on resource
conservation in Saudi Arabia, and their work impéeming environmentally
responsive strategies in architectural design processes should begin by clarifying the
buil dingsd most i mportant and relevant
incorporate a certain level of improvement in energy effigieomer conventional
usage, indicate a percentage of renewable energy strategies and equipment to be used,
specify requirements for site design, provide rules for indoor environmental quality,
and indicate levels of resource conservation and recy@lotgn 2004

a) Buildings Materials. The Saudi knowledge framework need to focus on optimize the
use of materials and other resources, minimize construction waste, recycle and reuse
construction materials.

b) Health and Safety. Enhancehe local environmental issues tivaprove the quality of
life includedindoor and outdoor comfqrhealth and welbeing, and desighuilding
to meet human needs and happiness. Asbancingenvironmentatriteriathat are
dealingwith public aregpollution, andminimizing CO2 emission

c) Urban Development This aspect coveredceess andirban context.For example,
buildingsand its relatiorio public transport and other quotidian usegies and other
forms of human settlemenin addition, issues related toaximize efficient use of
land conserve and devab costal regainsand potecing biodiversity, and flora and
fauna

2.9 PedagogicalFramework

2.9.1 Agenda for Environmentally ResponsiveDesignPrinciplesin
Architecture Education

Knowledge and skills in environmental design that aim to achieve comfort, well
being, delight, and energy efficiency in buildings must be underpinned by principles of
environmentally responsive architectural design in education. All stages of the
architectral education system must promote a culturally, economically, and socially viable
design process. EDUCATE developed the followteg principles for its Agenda for
Sustainable Architecture Educati®DUCATE 2010:

1 Sustanable environmental design must be seen psaity in the education of
building professionals from the beginning of their studies.
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1 Academic institutions, students and professional bodies must etirbmittedto
this educational priority.

1 A sustainable environmental education masthuse and inspire students to
rigorously and creatively address contemporary design challenges.

1 Educators should seek to promote this throdghct experiential learning using
appropriate methodologies, tools and techniques.

1 A sustainable environmental education musicourage critical awareness,
responsibilityandreflection of the numerous interdependencies within the design
process.

1 The pedagogy must supportestgative discourséetween the various parties and
professions involved.

1 Adequate research, human, financial and tiegourcesmust be devoted to this
process.

1 Educators and professionals must continually evolve kihewledge baseof
sustainable environnmal design through exemplar research and architectural
practice.

1 This knowledge base mustdieseminatedn a manner that is easily accessible to
students, educators, practitioners and the general public.

1 A successful education must haveftiiebacking of accreditation and regulatory
bodies

2.9.2 Pedagogical Methodologie$or Knowledge Transfer

Learning theories are often formalized in pedagogical frameworks that emphasize
a particular approach. Specific learning theories associated with particulaogeadhag
perspectives can be used to produce models and frameWwige2-16 shows how these
artifacts mediate between learning theories and actual learning and teaching practice,
which itself can be divided into narratives and case studies, tables and matrices,
visualizations, and vocabulari@Sonole 2013

o *[Narratives/case studiesj

Learning Theories @ FMocleIs&k :)
ramewor

Learning & Lz "L Tables/Matrices j
Teaching Practice | ™
\‘\ T >( Visualizations J

"
S .L Vocabularies j

Figure 2-16 the relationship between theory and pratice and types of Mediating
Arti facts, (adapted fromConole (2014)

The educational literature features many theories and models of learning styles.
However, the present discussion will proposéy the most frequently used learning style
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model s in architectural education such as e
cycle), problerrbased learning (PBL), and constructivist learning environments. All these

styles were defined according tthe cognitive learning perspectiveé-igure 2-7

Table 2-7) and work adransformations in internal cognitive structures. Pedagogically,

these styles are characterized by processing and transmitting information through
communication, explanation, recombination, contrast, inference pestdem solving

They give rise to conasictivist and experiential or reflective positions.

Table 2-7 Cognitive perspectiveand models

constructivism, constructionism, reflective, probleased learning,

Approaches inquiry-learning, dialogidearning, experiential learning

learning as transformations in internal cognitive structures; learn
build their own mental structures; taskentated, seltlirected
Characteristics activities; language as a tool for jorunstruction of knowledge;
learning as the transformation of experience into knowledge, skil
attitudes, values, and emotions

Kol bés | earning cycle

Cognitive Perspective

Models constructivist model

problembasedearning (PBL)

2.9.2.1 Experiential Learning Theory(K o | kedrréng cyclg

Experiential learning theory presents an actiased orflearning by doing
approach through a fostage cycle a |Klosl biid s L e @& experienge, réflgctioh, e
abstraction, anexperimentationwhich becomes a concrete experience for reflection
(Figure2-17) (De mi r b alxe rRi0rObllak and ).DeKolb ® Kk ahe 200iB3ng cvy
concrete experience is followed by reflection and observakius leads tahe creation of
abstract concepts and generalizatiomsd then the implications of concepts in new
situations are tested through active experimentgtiaib 1984 Smith and Kolb 1996
Demirbak and)Demirkan 2003

2.9.2.1.1 Learning Syles Inventory (LSI)

A |l earning styles inventory (LSI) can id
evaluates t udent 6s position on both of the bipola
modes(Kolb 1984. The axis between abstract conceptualization (AC) and concrete
experience (CE) reflects how a student perceives new information or experience, while the
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axis between active experimentati@xE) and reflective observation (RO) reflects haw
studenfprocesses what he or she perceivegure2-17) . The studentds posit

both these axes shows theDemudbakosandr ©feenn
2003.

The four different learning styles, as described by Kolb (1984), that result from the
two bipolar scales are accommodating learners (AE/CE), divergent learners (CE/RO),
assimilating lemers (RO/AC), and convergent learners (AC/AEY(re2-17). Table2-8
shows the characteristics, strengths, and weaknesses of each learning style, though no one
learning style is better than any otljere mi r bak and ) Demi rkan 2003

Concrete Experience (CE)
Learning by experiencing

. Learning from specific
/ experiences \
. Relating to people

Being sensitive to feelings and

ACCOMMODATING people DIVERGING

\ Reflective Observation
(RO)

Active Expenmentallon
Learning by reflecting
Learmng Dy doing

) perceive

Carefully observing
before making
process judgements

Taking risks Viewing issues from
Influencing people and different perspectives

events through action \ . Loobwng for the meaning
of things
CONVERGING /ASSIMILATNG

Abstract Conceptualization
(A

C)
Learning by thinking /

Logically analyzing ideas
Planning systematically
Acting on intellectual
understanding of a situation

Showing ability to get
things done

Figure 2-17 four learning modes of experiential learning theoryDe mi r bak 200 ]

According to experiential learning theorgnd its characteristics, and because
architecturestudents arexperiencinglifferent learning modes arwbrironting different
learning conditionsluring the process of critiquexperiential learning theory can be used
in architecture design educatigxiso, the effects of thiour different learning peferences
of LSI(Table2-8)ar e Aconsidered according to the var
studio processearning styles inventory is aimed to find the effects of different learning

styles in various stages of desi gDensitrubdaiko ed
and Demirkan 2003
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Table 2-8 The characteristics strengths and weaknesses of each learning style

Learner Modes Author Characteristics
(Kolb 1984 -Learning lies in doing things.
Accommodating (Hsu 1999 -Learners use their feelings and action to transform information
learners obtained.
-Learners are seeking out new experiences.
(AE/CE) (Smith and -Learners tend to solve problems in an intetitriatand-error manner,
Kolb 1996 and they rely on others for information instead of their own analytic
ability.
Diverging learners | (Smith and -Learners are interested in people and tend to be imaginative and
(AC/AE) Kolb 1996 emotional.
(Hsu 1999) -Less thoughtfulsystematic, or scientific.
Assimilating (Smith and -Learners experience their world symbolically and transform it to
learners Kolb 1996) information through thought.
(RO/AC) - It is more important for assimilating learners that the theory is logi
sound and precise.
Converging learners | (Hsu 1999) -Learners bring a logical, pragmatic, and unemotional perspective t
(CE/RO) (Smith and situation.
Kolb 1996) -Learners are more concerned with the relative truth than absolute

2.9.2.2 ConstructivistEnvironment

The termconstructivisnrefers to the idea that students construct knowledge for
themselves, each individual student constructing meaning as she or h¢Hieamrn09).
Von Glasersfeld (1987#nlks about constructivism as a ¢ing of knowledge and says that
the constructivist view involves two principles: (1) knowledge is actively constructed by
the learner, not passively received from the environment, and (2) coming to know is a
process of adaptation based on and constantlyniod ed by t he | earner ds
world (Jaworski 1996Gu and Wang 2091

Powers (2001)stated that the constructivism approach is an excellent way of
teachingn the design studi@Gu and Wang 2091

Studio is an excellent place for the outgrowth of constructivism. The
nature of design with its uncertainty and irregularities are congruent thi the
epistemology and ontology of constructivist pedagogy. Inclusion of constructivist
ideology within the current curriculum and studio courses will help add theoretical
credibility to existing studio teaching practices and most importantly increase
learning and advance construction of knowledge. (p. 134)

A workshop on Aconstructivism as a parad
Educational Broadcasting Corporation (2004) shows the benefits of using constructivism
as a teaching style for architectuttesign studio. According t&igbeonan (2013)the
benefits of constructivism can be brokemwah into four specific areas of learning: (1)
develops thinking skills, (2) develops communication and social skills, (3) encourages
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alternative methods of assessment and helps students transfer skills to the real world, and
(4) promotes an intrinsic moation to learn.

An example of constructivisnenvironmentwas developed byonassen et al.
(2002) He proposed that learning environments should provide active, intentional,
complex, contextualized, reflective, conversational, collaborative, and constructive
learning(Figure2-18). Themodelconsists of five parté (Conole 201%

1 Active and manipulative: learning takes place when learners develop knowledge and
skillsin response to their environment, manipulating objects and observing and
learning from the results.

1 Constructive and reflective: learning occurs as learners reflect on activity and
observations and articulate what they have learned.

1 Intentional: learningoccurs when learners are motivated to achieve a cognitive
goal.

1 Authentic (Complex and contextualised): learning is situated in a meaningful context
rather than being oversimplified and presented in isolation.

1 Cooperative (Collaborative/Conversational@arning relies on socially negotiated
understandings that help learners build on and learn from their own and each
other's knowledge in order to construct new knowledge.

These benefits of constructivism are clearly advantageous for teaching in the
architecture design studio. Constructivism can also make architectural design studio
teaching more collaborative, intetgd, adaptable, and motivating.

Active/
Manipulative Constructive

Intentional k(:ollaborative

Complex Conversational

Contextualized Reflective

Figure 2-18 The Constructivist Learning environment (Sarapas 2002

17 Adapted from Clough, G. and Ferguson, R. (2010). 'Virtual Worlds are Authentic Sites for
Learning' in Virtual Worlds: Controversies at the Frontiers of Education. (eds Sheehgrdglsén, R. and
Clough, G.) Nova Science Publishers, New York
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2,9.2.3 ProblemBased Learning(PBL)

PBL can bencludedunder more general teaching methods such as aotigism.
West (1992defined PBL as the learning that comes from the process of working toward
the resolutioror understanding o problem.The studio project in ardlecture tends to
focus on the process of design and problem solwirvghich studentsvork in groupsbut
each member is also responsible for independent res@drehrole of the instructor is
considerably less direct in probldmased learning than in other constructivist models
(Hannafin, Land, and Oliver 1999The purpose of PBL is to help students develop
knowledge by merigg learningwith problemsolving ina professional settingndteach
students problersolving skills, seldirected learning, effective collaboration skild
intrinsic motivation(Hmelo-Silver 2004 Albanese and Mitchell 1993

Finkle and Torp (1995hreak down thédvasic instructional sequence of PBito
four phases: engagement, inquiry, performance, and debri@fimgers 2006 In his
doctoral dissertatiorRowers indicates thauthors such aBarrows (1980)andHadwin
(1996) suggest thaPBL can feterthe following student capabilitiesvhich align with
Sch°nés (1987) ideas for professional educat
of holistic problemsolving skills, appreciation of diverse viewpoints, successful team
collaboration, efctive communication skills, leadership skills, and the use of relevant and
varied resourced.hese capabilities can also be the pedagogic purpose of thelstseid
architecture project.

Kvan (2000)notes that it is design studio teaching that is typically framed as

~

Aref l-imadtiiooono i s highly compatible with the

SAEET 80 & Oi O1 AGET T T EnOEGRETT AOEEAMO AO O
permeated the teaching of mangther professions, including teaching itself. In
recent years, we have seen another theoretical framework appear, thatroblem
basedlearning (Koschmannet al. 1994). Those who teach architecture are proud
to note that studio teaching predates problefmased learning by many decades, if
not a century. Common to both these theories of teaching is that they are process

focused, not looking at the ends themselves. (p. 6)

According toSavery and Duffy (1995)n-studiq PBL can be enhanced by four
critical criteri a: (1) an authentic, compl
simulates a professional settir{) a teacher that serves as a facilitator or guide; and most
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importantly for this study, (4) these of selregulated learniny(Powers and Miller 2008

(p. 17) The literatureeviewed above makes it clear that constructivism integrates different
learning approaches, which can help teachers institute PBL and incorporaégskited
learning in architecture studios.

2.10Linking the Knowledge to the Proposed Framework

To produce @ap quality graduates, the new knowledgi@ould be transferred,
through the knowledge transfer framewotd, the proposed framework for the Saudi
architectural education system.

Many knowledge management processes have similar steps for transferring
knowledge Alavi and Leidner (2001) Bouthillier and Shearer (200Zyeachey and Hall
(2005) Karadsheh (2009)and more They often start with knowledge gathering,
understanding, storing and organizing, distributing, and applying.

For examplepositedsix steps of the knowledge transfer process in case studies:
Discovery, Acquisition, Creation, Storage and Organization of the Knowledge, Sharing,
and ultimately, Use and Application. Discovery identifies the current knowledge of the
proposed cassudy. The next step acquires the needed knowledge from the external source
into the proposed case study. The Creation step analyzes information from different sources
to generate new knowledge. The Storage and Organization step provides more
understandingof the collected knowledge. Eventually, the knowledge is shared with
experts and practitioners and then applied.

2.10.1Knowledge Transfer Framework Process

Theintentof the knowledge transfer framework (KTfpoposed in this research
to provide processesaguidelines fosuccessful knowledgeansfer, save time and effort
and avoid mistake3.he proposed framewo(kigure2-19) is basednostly on a thorough
investigation of various models by several authansluding Alavi and Leidner (2001)
Bouthillier and Shearer (2002peachey and Hall (2005Karadsheh (2009)and more
Their steps share similar emphases on the process knowledge infrastriiletuing,
repositing, sharing, applying, and finally communicating knowledge. The process of the
knowledge transfer framework helps transfer new knowledge to the proposed framework,
meeting this researchodés objecdinformisgthend go al
proposed framework. The processes of the framework are discussed below.
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2.10.1.1 Knowledgel nfrastructure

The knowledge infrastructurés the first stage thasupports learning and
understandingof a knowledge field or domaimand includesthe requrements for
knowledge(Lai and Chu 2000 This stage plays a major part in the success or failure of
the KTF cycle executiorSuccessful kowledge discovery, capture, and creation rely on
this stage.If the knowledge infrastructure does maipportthe knowledge workér s
contributions, the KTF cycle will faKaradsheh 2009

Building the knowledge infrastructureompriseghree steps: knowledge discovery,
knowledge acquisition, and knowledgeation. These three stegesfine therequiremerg
for knowledggLai and Chu 2000 In the knowledge discoverstep, the researcher locate
and extractknowledge fromthe existingdomain knowledge which in this proposed
applicationis Saudi Arabia architectural educatiorin this process, the researcher digs
out information and valuable intellectual capital frashatasources, as in dataining, to
discover expected and unexpected knowld&ge and Hao 20Q&ndthendocumend the
AS-1S modelof the domain

The fcond stepknowledge acquisitiorfocuses on extraicty knowledge fom an
external sourcé€Bouthillier and Sheare2002 Sun and Hao 2006In this research, for
examplethe external sources werglevantpiecesol i t er at ure, case studi
knowledge.

Lasty, in the creation stepthe researcher creatasw knowledge from different
sources by linking internal knowledge with another internal knowledge and explipe
information (Bouthillier and Shearer 200Sunassee and Sewry 200Xnowledge
creationcan useechnologicaltools and techniquesuch as brainstorming, data mining,
and knowledge discovery toqlging-Hsun, Chou, and Gwbishiung 200Y. In the current
research, knowledge creation is basedemognizng and understanding the requirements
and knowledge needdxy architectiral education in Saudi Arabia.

Using hese three stepsn the domainof the current research camcrease the
understanding of the dom@nfundamental knowledge, architectural education, and green
building issuesThe steps of forming the knowledge infrastructtae cooperate with each
other to improve the knowledge gath@he discovered, acquireand created information
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must be combinednd prepared to go through evaluation, diitvn, andthen storage to
prepare it for sharing and then transfer to the proposed framework.

2.10.1.2 KnowledgeEvaluation

In the evaluation stagéhe researcheneasursthe value, accuracy, and relevance
of the knowledge acquired in the previous proce&asn and Hao (2006hote that
knowledge neesito be evaluated to ensuteis accurate and valuable before it can be
shared.Knowledge can be evaluated based on the relevaids research goals and
objectives(Sunassee and Sew2902. The evaluation stage isyportant for determining
if the new knowledge is worth additional developm@un and Hao 20Q@ndalsofor
assessinghe qualityof knowledgeand synthesizim knowledge for future applicatidide
Rezende and de Sou2807. In this stage, the researcher buitdsst in the relevant
knowledgeand cullsunnecessary knowledge. At the end of this stage, the researcher should
haveacquired deeper and broader knowledgdunderstandingf the domain

2.10.1.3 KnowledgeFiltering

In this stagethe knowledge acquired through the previous processes is classified,
categorized, organized, and stored. In the current research, knowledge is categorized into
three domains: architecture knowledge, green criteria, and Saudi Arabia cdritext
architecture knowledge domain addresses the main issues in architecture, including design,
technology, and science. The green issues domain addresses green issues, including a
condensed version of the ten characteristics of green architecture lynBod005), the
five green design strategies by Ken Yeang, and other aspects from the literature and cases
study. Saudi Arabia context will focus on the historical, environmental, economic, social,
and cultural perspectives.

Lai and Chu (20003uggest that knowledge can be classifiedording to aimdex
and then linked, combinednd integrated. Additionally, knowledge éting structuress
theindexedinformation involved with organizing knowledge and then links and catalog
it for the knowledge repositoParikh 200
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2.10.1.4 Knowledge Repository

The knowledge selected in tpeeviousstages will be organized and stored in the
repository. Karadsheh (2009%ays fiKnowledge repository is viewed as organization
memory and retention of Kknowdcesshgoeretairsng et s. 0 M
the explicit knowledge and proniiog additional sharingLai and Chu 2000 Using a
knowledge repository will help the researcher keep and organize selected knowledge.
Additionally, stored knowledge requires updatingdito time to make sure thahe
knowledge is not outdatl Karadsheh (2009ays, filt can be assigned fa] particular
knowledge worker to maintaintp-d at e i nf or mati on and remove o0

2.10.1.5 Knowledge Sharing

Before the transfer of the selected knowledge into the proposed frameierk
knowledge reposity will be presented to individual academic professors and experts
chosen from within thechools of architecture in the United Stafédss process targets its
interviews mainly at individual academics, architects, designers xpedte in the field
anyonewho s trying to either teach green architecture or have an understanding of green
architecture issues. This stage lsethe researchaachieve and improve the validity,
transferability, and accuracy of the knowledge. Furthermbm®ughout sharing of the
knowledge, new knowledge might be created by combining the shared knowledge and
existing knowledgéDavenport and Prusak 1998

This stage is considered a core process of the ll&dausehe main goal of the
KTF is to foster the flow of knowledge among individugShua 2004 Shin 2003.
Knowledge represeniah is usedto reintroduce knowledge in a more clear and storable
way. Finally, this stage will support knowledge application and dewetop ofa new
framework.

2.10.1.6 Knowledge Adapting

The westernknowledgewill be synthesized into the Saudi Arabian context to
produce the TEBE knowledge. Thistepwill combine the western knowledge of green
knowledgewith Saudi sociecultural, historical, economic, and environmental dimensions.
Furthermore, throughout the process of knowledge synthesis, new knowledge might be
created by combining theesternand theSaudicontext Eventually, this step will suggest
lists of green architecture criteria that are suitable for Saudi Arabia.
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2.10.1.7 Developingthe New Framework

The purpose of the knowledge transfer framework is to repr@gentation to
knowledge seekers in an appropriate manner and enable them to apply it. Furthermore, the
knowledge framework translates information into practical tools and using the knowledge
into the real world.

The researcher should develop a new fraorénincluding its inputs, assessment
procedures, and evaluative categories, and map them all as a new framework. Transfer this
knowledge into a logical, sequential structure that presents that knowledge in term of
learning path. Integrating the new knodde into the new framework will produce
something new, or perhaps the -#5 knowledge will have to change a little to
accommodate the new knowledge.

2.10.1.8 Knowledge Delivery

In this step, it is importédrio know the delivery methods of the knowledge to the
knowledge seekers. Is it teackmantered or studementere@ In social learning,
eventually, theesearcher must propose a thoughitfaneworkthat incorporates hotine
student learnsand the researcher must sequence the knowledge
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3. FRAMEWORK METHODOLOGY

3.1 Introduction

The main purpose of this researth to capture and structure knowledgat will
inform the examination and development af new knowledgebased educational
frameworkfor green building design in Saudi Arablde research hdise objectivesThe
first is to identify the knowledge domains associated with green architecture knowledge,
architecture desigrand educatiothrough literature review, case studies, and interviews
with experts in western universitie$he £condobjectiveis to determine the ASS
educational framework in western universities and identify the barriers to and constraints
of incorporating green architectukeaowledgeinto architectural education and practice.
The third objective is todetermine the&SaudiArabiaframework includingthe historical,
environmental, economic, sogiand culturaldimensionsn Saudi Arabia. Investigeiy
thesadimensionss vital to understanding the nature, needs, and prioritiSawodi Arabia
Thefourth objective is to inerpretand adapthe Western knowledg@AS-1S) to inform the
Saudi Arabiaeducationalframework (TO-BE). The last objective iso develop a new
framework for Saudi Arabian architectural education.

This research uses a grounded theory approach througiewa endinterpretation
of the literag, Saudi schools documents review, and conducting case studies.

The following four sectiondescribe the research procedures and strategiesnused
this study. The first sectioiscusses the rationale and benefita gfualitative approach
that uses grounded theory inquiry. Teecondsection describes data collection, data
organization, and the studlysetting.The third sectiomlescribes the structure thife Saudi
Arabia framework the research method of interpretirgdapting, and transferring the
knowledge to the proposedamework; and the development ofthe new framework
including a narrative diiow totranslate thevesterrmodel into theSaudi Arabianodel in
practice The last sectiodiscusses thgagesandprocedure®f the research

3.2 Qualitative Research Method- Grounded Theory

Qualitative research has five types of inquiry strategies: ethnography, grounded
theory, case studies, phenomenological research, and narrative réSzxasstell 2009
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Merriam 1998. The present research will use the grounded theory approaeloged by

Glaser and Strass in the 1960s during their field observational study of how hospital staff

dealt with dying patient&Glaser 196). Grounded theory is a strategy of inquiry generated

from a body of data (quantitative or qualitative) assembled by the researcher. This strategy

can be executed in multiple stages of data ctdla followed by finding interrelationships

between types of informatiofCreswell 2009 Groat and Wang (2003gate that, when

using grounded theory, Nfthe researcher seek:e
notions, lets the goingn of the setting determine the data, and then lets a theory emerge

from t he d Merram (199883t09t.ed t hat grounded theory |

designed to inductively build a substantive
that it is fAd6groundedd in the realsedwor |l do
architecture educational framework for green

the emergentormativetheory.

Groat and Wang (200Qtated the Strauss and Corbin (1998) definition of the
grounded theory approach as follows:

In this method, data collection, analysis, and eventual theory stand in
close relationship toone another. A researcher does not begin a project with a
preconceived theory in mind (unless his or her purpose is to elaborate and extend
existing theory). Rather, the researcher begins with an area of study and allows the
OEAT OU Oi1 Al A OGrdund&txiiebriesOdedauséd the® d&drawn from
data, are likely to offer insight, enhanced understanding, and provide a meaningful
guide to action. (p. 181)

Groat and Wang (2002) described three analysis stages of the grounded theory
approach that use ensive, opesended, and iterative processes: data collection, coding or data
analysis, and documentation or theory building.

During the data collection stagany type of data collection method can be used,
according to Gl aser dnacaedgolyortedhNique formaacalleciod of d a
i's necessar il y Inagdgionde stated thaifbererit pollectibnomethods or
data sources give the researcher different vi
case studiesind interviews are the source of data in the present research.

In the coding stage, the researcher categorizes the collected data. The researcher
describes the implications and details of these categaridsdraws the relationships

112



between them. Durindné coding process, the relationships between different categeses

to be identified and recorded in memos that will be sorted in a certain order to clarify the
emerging theoryGroat and Wang 2002These memos tend to be very oewled in the

early stages of coding and progressively focus in on the core concept as the coding process
continues(Trochim 2006. The data are then transferred from the data collection process to
the data analysis process.

3.3 Data CollectionMethods

The process of developing the proposed framework will occur in four main phases
(Figure 3-1): knowledge input, interpretatim and organization, knowledge aing,
adapting the knowledge to the Saudi Arabian context and developing the new framework,
and narrativenergingof theWesternrmodel into theéSaudi Arabiamodel in practice.

The present research drasiatafrom multiple sources, casting a wide netttlect
information supporting divergent thought processes and the discovery of previously
unidentified associations and relationship$is research will use twéypes of data
collection review and interpretatioof the literatureand conducting case stedi The
gualitative data wil/ consi st of Adirect gu
opinions, f eel (Patgn1998(p. 10)dbtaimedthreughditerature review.
Prescriptive and noscriptive information for the design and implementation of green
architecture principlewill be derived fronthe case stuiés.
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3.3.1 Literature Review and Interpretation

The literature review has two steps:rle vi e w t hgenerdl dackgioumd 6
and state of knowledge and iBjerpret the literaturéo inform the proposed framework.
As afirst stepin developing the proposed educational framewlevant literaturevill
beidentified from the overlap of the fodiomains(green issues, architece knowledge,
education, and Saudi Arabia contef)gure 3-2). The second ste@n interpretive and
synthetic proess will enable the formulation athe initial structureof a new green
architecture educational framework.

3.3.1.1 Literature Review

After determiing the scope of this resear@variety of potential resourcegll be
identified and exploredncluding (but not limited to) books, journal articlégssertations,
universit e colection databasedpcumentsand numerous websites such as those of the
NCARB, AIA, andEDUCATE. These resources will inform the developmena dikt of
primary and secondary sources of data relevant to the research objectives.

The purpose othe literature reviewis to providethe foundational contribution to
the body of knowledgéMerriam 1998 and the foundation for the proposed educational
framework.The literature review will encompass theory from previous studies concerning
thehistorical cultural,economicand conceptual contextslated to the research problem.
The literature review will seek to identify the relationships and the overldpeddur
domains of this studygfeen architecture issueschitecture desigrgaudi Arabia context,
and education see Figure 3-2). Merriam (1998)said A T h e l i terature re\
demonstrate how the present study advances,
51).

Green Architecture
Issues

Saic] A Architecture
Arabla «Qgﬁa Design

Context

Education

Figure 3-2 The Relationships andOverlap of the Three Domains of T his Study
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3.3.1.2 Literature Interpretation

Interpretation is the key to organizing evidence, evaluating it, and using it to
construct a narrative that is holistic and believaf@&oat and Wang 2002 Miles,
Huberman, and Saldafia (201&gscribe the tactics of theesearch procesand the
interactive relationshigoetween collecting data, reducing data, displaying data, and
drawing conclusions:

In this view, the three types of analysis activity and the activity of data
collection itself form an interactive, cyclical process. The researcher steadily moves
among theg four nodes during data collection and then shuttles among
condensing, displaying, and conclusion drawing/verifying for the remainder of the
study. (p. 14)

The interpretation steyof this study are similar to the steps described by Miles and
Huberman and similar to the process thets described in chaptetwo (Knowledge
Transfer Framework Process) and relate specifically to the research work: data collection,
data evaluation andltfation, data adaptatiordata display, and conclusion drawifide
literature review, case studiegcuments revievand interviewing that will be collected
require multiple processes to be analyzed, interpreted, verdretsynthesized he first
step after data collection is to reduce and analyze the volume of the data into manageable
pieces. A basic system will be required to code the pieces of the data into various themes
or categories. This system can be as simple as photocopying all the cdlletzteshd
making notes in the margins. This can help the researcher to easily describe and interpret
the collected information. Aslerriam (1998 a i d , AThe categories des
to some extent they also int@Theetat@godiae &
be fleshed out and made more robust by searching through the data for more and better
units of relevant informationo (p. 185). The
or graphs. Some of these displays appear in the dpg@srof this document. Once the data
has been coded, reduced, and displayed, the
patterns, providing expl an@GaiaodWang2@)pgpd eval ua
194).

3.3.2 Case Stug: Current Models and Crit eria for Green Architecture

The case studs are expected tbe a major source of knovdge for the
development of the framewarlAccording toYin (2014) A fase study is an empirical
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inquiry that i1investigates a contemporary phe
reatwo r | d c ol®)t letkid studyfhgcase stugswill be used as an instrument to

discover and understaradset ofrealworld criteria for green building desiguba and

Lincoln (1981)stated that the Isé form of qualitative evaluation is case study. According

toMerriam (1998) t hi s i s fAbecause it provides thick
and lifelike, simplifies data to be considered by the reader, illuminates meanings, and can
communicate tacik nowl edgeo (p. 39) . Her e, case st ucd
evaluationmethod rather than other methods such as survey or experimental methods,

because it fulfilled four different applications as described by tif& Government
AccountabilityOffice in 2009 (Yin 2014 (p. 19):

a.To fnexpl ai n tahleks mreelwoddielventon that are too

compl ex for survey or experimental met h
b. To Adescribe an i-wobeldeobdonbexandntwkich
c. i A case study can il lustrate certain t

desc i pti ve mode. O
d AnCase study research may be used to enl
intervention being evaluated heec | ear , singl e set of outoc

Also, ase studiescan help generateand test hypotheses(Flyvbjerg 2006.
However, case studies need to be linked directly to the research objectives.

3.3.2.1 Case study selection

The case studygriteriawill guide thestrategy for theiselection Merriam (1998)
says, ATo f i ndyotwvoeld fissieestdblisk thecriteriathatvdllgyide case
selection and then sel e(p.65)Rorexample this resaarch me et s
is interested in architecture programs that address green building criteria, so the cases
selected rast involve such a program.

A number of architecture schools in the United Statekthe United Kingdom that
meet the criteria will beeviewed Flyvbjerg (2006 )explained twdypes of case selection:
random selection and informatiamiented selectionWhen the objective is to gather as
much evidence about the caas possiblea random selection strategyay not be
appropriathh ecause t he fiaverage case is often not
informationoriented selectiostrategy is mor@ppropriate for this researchigure 3-3
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|l ists Flyvbjergodos strategies for the sel
types relevant to this research highlighted

As shown inFigure3-3, theinformationoriented selectiomethod consists of four
strategiesThe first strategy for a singleaseselection is to select an extreme or unusual
case that deviates from theoretical norms or everyday occuri@fice)14), which is not
the case in this research. The maximum variation cases strategyding td-igure3-3,
is good for emphasizing the significant differences of the outcomes. This statpayd
when studying multiple casdikat are very diffegnt on one dimension, which is not the
situation inthis study.The third strategy is to select critical cases representatitreeof
population. This strategy is the most appropriate for this resaactis expected to yield
case studies that supporeghroposed model.g¥Patton (2002%ays, this method cayield
the most information anfdhas]the greatest impact on the development of knowledge" (p.
236). Thefinal strategy for the selection of casesashoose @aradigmatic casevhich
A oper aterencapsint and may function as a focus for the founding of schools of
t h o u(§lyvbjeyg 2009. This strategy was also deemed appropriate for this research but
is more difficult than the critical castrategy becauset he par adi gmat i c
any sortofruledb a s e d (Hlyvbjerg 2006a . ©

Strategies for the Selection of Samples and Cases

Type of Selection Purpose

A. Random selection  To avoid systematic biases in the sample. The sample’s size is
decisive for generalization.
I. Random sample  To achieve a representative sample that allows for generalization
for the entire population.
2. Stratified sample  To generalize for specially selected subgroups within the
population.
B. Information- To maximize the utility of information from small samples and
oriented selection single cases. Cases are selected on the basis of expectations about
their information content.
I. Extreme/deviant  To obtain information on unusual cases, which can be especially

cases problematic or especially good in a more closely defined sense.
2. Maximum To obtain information about the significance of various
variation cases circumstances for case process and outcome (e.g., three to four

cases that are very different on one dimension: size, form of
organization, location, budget).

3. Critical cases To achieve information that permits logical deductions of the type,
“If this is (not) valid for this case, then it applies to all (no)

cases.”
4. Paradigmatic To develop a metaphor or establish a school for the domain that the
cases case concerns.

Figure 3-3. Strategies for theselection ofsamples andcases (Source (Flyvbjerg 2006)
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3.3.2.2 Research casestudy

Thecurrenteducationamodels for green architecture education and the criteria for
green building desigmill be determinedby performing case stugb of the existing
curriculum programat theUnited StatesdUniversiies: The University of Oregon anthe
University of Arizona Theseprograns will be studied to understand thaowledge
componentshat focus on green architecture issues.

Table3-1 sumnarizes themain attibutesof the case studie¥here are dimited
number ofschoolswith green architecture design programghe United States and the
United Kingdom whose information was also accessible; treesestudies wereelected
to inform the proposed model gfeen architecture education

Accordingto Designintelligence (2014}the University of Oregan srchitecture
programwas number one in the nation 2013 2014, and 201%or sustainable design
practicesand principles ays Ameri cads Best Ar.Ac¢cordingct ur e a
to the survey result$i he topranked UO program has been recognized multiplestiase
leading sustainable design education among the 154 accredited architecture programs in
the United States @JO 2019

Brook Muller,thedean of the UO School of Architure and Allied Artsaid,i T h e
UO6s programs have been c¢commi teffidettdasign,t eac hi n
reuse and adaptive design, ecological design and gresdungts@nd practices for decades.
(UO 2019

The National Architectural Accrediting Board (NAAB) recognized the
architectural studies program at tbaiversity of Arizona The College of Architecture,
Planning and Landscape Architecture (CAPLARIs international leader in sustainable
design and planning solutions for arid regions of the wditdgprogram emphasizesolar
architecturegnergy and wateronservationemerging materials and technolodyalthy
communities, historic preservatiosygainable hoging and transportation systerfiA
2015.

Finally, the University of Southern CalifornifUSC) School of Architecture
program begins intensively with architectural studies in the first year and provides for a
mix of architectural and general university studies throughout the proghencurriculum
has two levels of study. The first (years 1, 2pB)vides a foundatiom understanding
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architecture, concluding with integrative studies after two years of unttod; work. The
secondlevel, four semesters, provides the opportunity to explore many aspects of
architecture and to develop inttlual strengths and interestS§he U S C arshitecture
program recognized BYAAB and it isone of the tofive schooldn the nation for the best
design, sustainable design practices and princiglesstructionmethods & materials
(Arch-Daily 2014). Its program emphasizes architectural design, design for the thermal
and atmospheric environment, design for the lumineussonic environment, building
structures and seismic design, materials and methods of building construction, and culture
and communit (USC 2015.

Table 3-1 Main attributes of the selected case study programs

The University of Oregon (Source: University of Oregon website)

Degree name: Bachelor ofArchitecture

Department name: Department of Architecture

Course credits: A total of 231 credits

Type and duration: 5-year UG

Location: United States, Oregon

The main themes of the | Architectural design, structures, building constructlaurilding enclosure,

discipline: environmental control systems, systems integration, and the history and the
architectural design.

Program ranking: According toDesignintelligencgthe University of Oregon Architecture progral

was number one in the nation2013 2014, 20150r sustainable design practic
and principles. The undergraduate Bachelor of Architecture program is rank
sixth for public universities.

The University of Arizona (Source: Arizona State University website)

Degree name: Bachelor ofArchitecture

School name: The College of Architecture, Planning and Landscape Architecture (CAPLA

Course credits: 174

Type and duration: 5-yearUG

Location: United StatesTucson, Arizona

The main themes of the | Humanities, Fine Artsand DesignBuilding technology; Material fabrication;

discipline: Architectural programmindylaterials and methods; Environmental control
systems; Structures; history and Theory of architecture; and Contract docun

Program ranking: Recognized by the National Architectural Accrediting Board (NAAB).

University of Southern California (USC) (Source: The USC website)

Degree name: Bachelor ofArchitectural

Department name: School ofArchitecture

Course places: 160 SemesteCredit Hours

Type and duration: Five-Year Curriculum for the Bachelor of Architecture Degree

Location: United States, Los Angeles, California

The main themes of the | Architectural DesignDesign for the Thermal and Atmospheric Environment,

discipline: Design for the Luminous and Sonic Environméuijlding Structures and

Seismic DesignMaterials and Methods of Building Constructj@md Culture
and Community

Program ranking: According to Archdaily website, the University of southern California
Architecture program was number five in the nation in 2014 for the best Deq
sustainable design practices and principBamstruction Methods & Materials
(Arch-Daily 20149.
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The case studies wiluse documentdescribingtheu n i v e rcwrentmodets 6
(available on the internegnd previous studies of these prograMsrriam (1998)said,
ADocumentary data are particularly good sour
can ground an investigaton i n t he context of @EHZB) probl em
Guba and Lincoln (1981) said that analysis o
and helps to ground an inquiry in the milieu of the writer. This grounding irvedd
issues and datp-day concerns is ultimately what the naturalistic inquiry is working
toward (p. 234).

3.3.3 Documents Review: Saudi Arabian Context (TO-BE Framework)
According to Merriam (1998mining data from documents is not much different
from gathering datavia nt er vi ews or observation. Merri a

readymade source of data easily accessible to the imaginative and resourceful
investigatoro (p. 112). He also describes th

Unlike interviewing and observation, the presemof the investigator

AT AO T1 6 Al A0 xEAO EO AAEI ¢ OOOAEAA8 $1 AdI Al
AAOA AT i PAOAA O 1 O6EAO &l Oi 68 30AE AAOA EAOA
126)

The main purpose of the document review conducted in the preésdptvgas to
determine the current contéxthe historical, environmental, economic, social, and
cultural perspectiveés of the six schools of architecture in Saudi Arabia. Investigating

these perspectives is vital to understanding the nature, needs, aitigprbthe country.

Documents from the six schools in Saudi Arabia are available online as PDF files
on each universityods website. These document
stable. An initial review of the curricula of the six Saudi aettiure schools was conducted
to understand their similarities and differences regarding the five context dimensions.
Significant similarities were found (see chapter 5 for more detail). Saudi Arabia is not a
federation like the United States. It is a kdogh controlled by a monarch and unified, it
occupies a narrower economic sector, and it has its own social, cultural, environmental,
and religious issues. Consequently, the contextual dimensions of the six schools will be
considered the same and will bkda as a group, one to represent them all.
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To facilitate the studyds analysis and i
designed to sort the documentsd data into
economic, and socioultural. Each category wadefined by a number of indicators or
criteria. The number and nature of criteria varied among categories, in accordance with the
categoryds iIimportance to the |l ocal context.

3.4 Interviews as aResearch Method

Interviewshelpedthe researcher achieve and none the validity and accuracy of
t he st udy 0 surransvgesteyrsknow/ladge. Thé intervieasdesigned tallow
the subjectto express hisr her experience with green architecture knowledge within the
context of a specific case study.

Stake (P95) suggested that case studies should be selected based on their
contribution to the understanding of the research question rather than the amount of
information they have. The same criteria could be applied in the selection process for the
guestionnairaespondentsBecause the purpose tifis study is mainly to capturand
validatethe knowledge related to implementing green criteribéarchitectural education
system the interviews targed primarily individual academics, architects, and experts in
the field anyone who is trying to either teach green architecture or understand green
architecture knowledge.

In this research, the interviews were conducted petisperson as a mix of semi
structured questiondderriam (1998)s a y s , Al nterviewing in qual.@
more operended and lesstructured ( p . ccofdihg toCre8well (2007)this open
endedformat allows for previously unidentified information to be reveal®ah thisin
mind, te intervieweraskedall participants the same set of predetermined questmns
facilitate the evalwuation and Thesespnoorei son of
structured interviews promptehde interviewees to give thmsicinformationnesded for
the study The researcher buitelationships with the interviewees to get honest and open
responsesThe researcheagave each interviewee a prepared,-tteothreepage summary
of the initial ASIS knowledge (green architecturgteriadomain) ad asledthema list
of guestions to judge t heThesintenvievseesyréad and c cur ac
signed a consent form and then answered a list of questions.
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In order to followup, the researcher then conducted additional less structured
interviews as in informal, loosely structured conversations. The interviews were scheduled

A

according to the interviewees?O -spteegerce.ence an
3.4.1 Structure of the Questionnaire

Thestructurednterview questions, attachedAppendix A, were divided intthree
groups

1 Groupl: Introductory questions to establish a background @heutspondenand
the role heor she played in implementingreen knowledge intan architectural
education system.

1 Group 2:Validation questios to help the researcher achieve and improve the
validity and accuracy of th&ructure and contents of theesented framewoilAS-
IS knowledgg.

1 Group 3 Concluing questiongo express further information and comments that

werenot covered during the intaew.
3.4.2 Pilot Test

Oppenheim (1992)statedthati pi | ot i ng can help us not on
guestions but also with procedur al matters s
the ordering of the question sequences and the reduction-of ros p 0 n.STleus, tteka t e 0
purpose opilot testing was to make sure everyone in the sample would not only understand
the questions but understand them in the same way. It would also show how long it would
take to complete the interview in real time.

Depending on the availabilityf particpants the pilot-test interview was
performedasfollows:

a) After setting the primary goals of the questionnaire and constructing the first
draft, the questionnairgasreviewed byt h e r e scemnamitteehmembirs.

b) A pilot interview was also held, w@ssist the researcher in understanding issues
surrounding irdepth interviews and the process itself.

In conducting the pilot study, it was interesting to see how many topics were
associated with the main subject of green knowledgestern architecterschools. Many
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of the conversations became focused on personal belief systems, as well as very specific
personal experiences.

The researchealso learned to beoreconscious of getting too far off topic, and
understanding how to bring the participantlbbtrthe main question smoothly. There is a
good deal of passiofuelling the answers and questions, and that passion should be
maintained throughout the intervielowever the researcher also needs to be more aware
oft he possible (but hidden) aphprefore;abalantei t y of
needs to be struck betwesteemgtherespondent ac k fion t @m@missdog t 00 S 0O
somenew piece of information or knowledgfgatthe researcher was not piavsly aware.

The pilot study helpethe researcheo understand the wealth of information that
would surface during interviews. This is fantastic for the study, thdlighesearchevas
unaware of just how the actual practice of interviews waulébld. The study was
incredibly informative and helped solidifge approach to the participant interviews.

In additional, the pilot study helped to get some suggestemerding group 2 of
the structured questionnaire and reduce the interview duration fromirédes to 45
minutes. The suggestions were to combine some questions in thatagidnot affect the
value and qualityf the questions.

3.4.3 Minimizing Bias

The questions were designed to be epeded. Stasko (1997) explaindeht these
types of questios, with no predetermined set of respongesgalunprompted opinions
He a d d epen format uestions are good for soliciting subjective data or when the
range of responses is not tightly defined. An obvious advantage is that the variety of
responsest®wuld be wider and more truly reflect the opiniohsot he r espondents.

Stasko (1997) explained one type of litest can occur with opeended questions,
whi ch he cal | ldedefifigd this aitheitegdencypfor eespondents to answer
in a waythat makes them feel better. People may not lie directly, but may try to put a better
lighton t h e m#eweweretke.salution he suggesisdo make the questionnaire as
private as possible and to let participants know alt®abnfidentiality.

Beed (1985)dentified another kind of bia6i Re s ponse bi as comes at
the respondent reports either incompletely or inaccurately the information that is requested
from him/her. This may be @uto the wording of the question; it may also be due to the
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kind of information requestedl A c ¢ o Bekd thege istn@ easy solution for this, but it
may be reduced loarefully selectinghe participants and quajitesting the questionnaire

3.4.4 Anonymity and Confidentiality

The data collected from the participants was confidential, including their
identifying information (e.g., name;mail address). Participants remained anonymous and
were only identified by their codes (A, B, and so on). The reseher stored interview
recordings and transcriptions were in secure locations. Confidential materials were
accessible only to the researcher, his advisor, and the corresponding interviewees. The
recordings and transcriptions were to be destroyed when #ercher deemed the study
complete.

3.5 Narrative as a Research Method

In this researchhe purpose of a narrative approaglo investigatehe sequence
of knowledge in the proposed framework and describe how this knowledge can be
systematically applieand understoodThe rarrative approach caeffectively arguefor
howwestern knowledge can be applied in artdract with the Saudi Arabian condition

Lieblich (1998) and her colleagues offer the following definition:

materials. The data can be collestl as a storylt can be the object of the research
or a means for the study of another questidt may be used for comparison among
groups, to learn about a social phenomenon or historigedriod, or © explore a
personality. (p. 2)

Narrative inquiry often uses qualitative studigseblich, TuvatMashiach, and
Zilber 1998M. It can be considediir eal wor |l d measureso that ar ¢
probl ems o0 a (Lieblich,1998)st i gat ed

In this research, narrative is about transtathe ASIS framework into the TEBE
framework in practice. This staggvesan example of how the TBE framework would
be applied in Saudi Arabdain ot her wor ds, how t withthd nowl edg
Saudi Arabia case will beimplementedin practice. Building on the researcher
professional and academic backgrogsee chapter 1)t is assumed thatéresearcher is
an appropriate instrumetd identify the meaning of these interactions and translates them
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into the pedagogical situation of Saudi Arabidne benefit of the researcher as an
instrument of analysis is that the researcher has the flexitwlimodify his approach as
needed and can detect and elicit latent content inherent in the subjects.

Further, narrative facilitateshderstanohg of what issues and knowledge domains
need to be addresd. This information passdsom early knowledge tontermediate
knowledgeto advancd knowledge. From the proposed framework, the researcher will
select one theme or one interactive combination and then translatesiS@udi case. For
examplejn the United Statesyater conservatiois usuallyconsidered less important than
energy conservation, but the two are equally important in Saudi Arabia.

Narrative inquiry describes and analyzes sequence knowledge using the language
of a story. For instance, the field data gathered by researchers majeirstbries of a
particular theme. These stories need to be analyzed, interpreted, and then unified by re
presenting them in the form of theoretical ideas or a narrative. Explanation of a particular
theme should use available historically, culturally, ewoitally and environmentally
narrative models. For example, the climate in Saudi Arabia is harsh, desert conditions with
extreme temperature differences ranging from 52 F to 1(®2cEolo 2014. Thisresult in
buildings depenéhg on cooling systemsnore than heating systemsTherefore, the
acquired knowledge should be interpreted to design the suitable bioclimatic strategies
needed to guarantee the adaptive comfort andlveatlg of users. These strategies can be
supported by adequate services and systems (e.g., HVAC).

Moreover, these stories can be structured around a chronology that makes sense of
that issue and addresst as it passeffom early to intermediate, advam;eand future
knowledge stageandis situated within a specific contef@reswell, 2008)lt is difficult
to develop a convincing argument without first presenting some of the important
developments in the history of idéadevelopments that have led to a new way of
understanding realitgGiovannoli 2000.

For the study to be considered valid, the narrative will need to be analyzed against
certainevaluatiorcriteria.Lieblich, TuvatMashiach, and Zilber (1998ajfer four criteria
for the evaluation of narrative studigs 173:
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1. Width: The Comprehensiveness of EvideriEkis refers to the quantity of
evidence that allowthe reader to mke an informed judgment on the evidence and its
interpretation.

2. Coherence: The Way Different Parts of the Interpretation Create a Complete and
Meaningful PictureCoherence can be evaluated both internally, in terms of how the parts
fit together, and eernally, namely, against existing theories and previous research.

3. Insightfulness: The Sense of Innovation or Originality in the Presentation of the
Story and Its AnalysigClose to this criterion is the question of whether reading the analysis
ofthei f e story of an fAothero has resulted in g
the reader's own life.

4. Parsimony: The Ability to Provide an Analysis Based on a Small Number of
Concepts, ath Elegance or Aesthetic Appdathich relate to the literamnerits of written
or oral presentations of the story and its analysis).

In addition, Riessma (1993) stated four ways of approachg validation in
narrative work: persuasiveness, correspondence, coherence, and pragmatic use.
Persuasiveness is similty the first criterion of Liebliche t avdrk, ™ Wi d with, o
Ri e s s ma n 0 sthealaméntstofi plausibilityfand styl€orrespondence refeis the
researcher s abi | itotthosetstodied far kegificdtiomendfordusthet t b a ¢ |
discourseRiessman identifiedoherences three typesocal, globa) andthemat®. These
threetypes can be used to get differing perspectives on the story. Pragsatiefers to
thestudy becominghe basis for further research by other researchers; it is fotiereed
(p. 6568).

There isconsensubetweerRiessman (1993) and Lieblich et dl998)that aring
narrative study would bene of the major criteria for validatopby whi ch t he HAshar
oneds views and conclusions and making sense
and interested, (p.b/8)or med i ndividual so

In this research, the narrative part will be shared wittividual academic
professoreind expertfrom Saudi Arabiaor outsideof it. This stagevill help the researcher

18 Chunks of interview text about particular themes figure importantly and repeéRidssman
1993.
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achieve and improve the validity, transferability, and accuracy of the knowlEugestage

will allow the readesto make an informed judgment on the evidence and its interpretation.
Furthermore, throughout sharing of tharrative new knowledge might be created by
combining the shared knowledge and existing knowléDg&enport and Prusak 1998

Finally, appropriate validation methods need to be selected according to the
particular nature of the study, just as the judgment to use narrative methodology depends
on the nature of the data and the researcho:c
in this part of tle research. In narrative study, reliability usually refetséodependability
of the data. $istematic procedures tmsure the nearest possible representation from the
raw data stage through that of analysis and the written report are indeed reqtered cri
for judging narrative work.

3.6 Developingthe Proposed Framework

The process afevelopinghe proposed framework will occur four main phases
(Figure3-4): knowledge interpretatioand organization, knowledgeaimng,adapting the
knowledge to the Saudi Arabian contartddeveloping the neBaudi Arabia educational
framework, and narrative the merger of¥testerrmodel into the&Saudimodel in practice.

3.6.1 Knowledge Organization (Phase One)
3.6.1.1 Introduction

This phase of the research will examine what knowledge does and does not make
sense for a new Saudi Arabian green architecture educational framework. In other words,
this phase will filter potential knowledge dams of a model, retaining elements that are
adaptable to Saudi Arabia criteria and rejecting elements that are not. Ultimately, the
existing models (e.g., University of Oregdrjzona State University, and the University
of Nottinghamés), and the I|literature review
adapted to the proposed framework for Saudi Arabia.

3.6.1.2 KnowledgeOrganization

As shown irFigure3-4, the knowledge captured, interpreted, analyzed, and verified
through theevaluationtechniques will be categorized intwo knowledge frameworks
Western modelbased on current practiceswestern schoo)sand Saudi Arabia model
which merges th&Vesternrmodelinto the Saudi Arabian context.
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Both frameworks are multidisciplinary and multileveled. Conceptually, they begin
at the highest level of knowledge content and progress to ifed&ey/ers Structurally,
each framework begins with its goal at the top, followed by the objectives from a broad
perspective, through to the-between levels, which include the criteria that subsequent
elements depend on, down to the lowest level, wisalsually a set of sutriteria. To
help efficiently prioritize the criteria, each one should have differentatdria. A brief
overview of the two frameworks:

Westren Knowledge Saudi Knowledge
Architecture Knowledge | I Green Issues and Principles | l Saudi Arabia Context
v
1- Art & Design 1- Climate and Comfort - Hi:
2- Technology 2- Low Energy/High Performance
— 3- Science 3- Quality of Life
2 4- [mpacts and Resources
= 5- Community and Connection
=
5 €=
s : y I
— — |
l I
Q |
Pl
~ ['”I VI; i Western knowledge Saudi knowledge ‘NZ‘//Q :
-
s Sharing Green Architecture Issues Sandi Arabia Gontexts ! |
£ (Model-A) (Model-A) Sharing | |
— |
|
! .
B ST o S Adaptation | ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :
| Western knowledge Saudi knowledge |
x Green Architecture Knowledge Saudi Arabia Contexts v |
| (Model-B) - :
! § - |
|
|
|
Green Architecture Knowledge for Saudi Arabia !
W ‘ Analytic Domains Empirical Applications | |
g |
= The Knowledge !
A Triangle :
|
Final Framework (Knowledge Map) |
|
Topics Early/Foundational Intermediate Advanced/Expert  Future Knowledge |
|
|
|
|
|
|
|
: |
H |
$ .
- > Narrative [
& |
2 |
. :

’ Lessons Learned ]— _________________

Figure 3-4 the Phasesf developingthe proposedknowledgeframework

128



The WesternKnowledgeFramework

The ASIS model contains twdomains architecture knowledgand greenssues
and principles The achitecture knowledgedomain addressesthe main issues in
architecture including design, technology, and sciendée greenissues and principles
domainaddressegreen issuesncluding a condensed versiontbé ten characteristics of
green architecture by Buchanan (2Q®5¢ five green design strategies by Ken Yeamgl
other aspects from the literatufEne current practices in western schools (e.g., University
of Oregon, Arizona State University, and the University of Nottingham) and the literature
review will be a source of knowledge.

Structurally, eackdomainbegins with its goal at the top, followed by the objectives
from a broad perspective, through to thée&tween levels, which include the criteria that
subsequent elements depend on, down to the lowest level, which is usually a set of sub
criteria. To hgb efficiently prioritize the criteria, each one should have different sub
criteria. For example, architecture knowledge is the main goal of theléreainfollowed
by its objectives (criteria) th@laceemphasi®n design, technical, and science, domo i
deeper levalof subobjectives (suferiteria) included design principles, building systems,
and buildings materials. While the sequence of the sedonthin (green issues and
principles) is comparable tdomainone in its procedure but different irs itontents
(Figure3-5) (chapter 4)

Western Knowledge

Domain 1 ‘ Domain 2
L(‘:;‘:'l')l Architecture Knowledge I Green Issues and Principles | i
o |

Layer 2 s
(Criteria) |

Layer 3
(Sub-Criteria)

—
Synthesizing

Green Architecture Knowledge ‘

Figure 3-5 Hierarchy of the Western Knowledge Framework
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The SaudiArabia KnowledgeFramework

The Saudi Arabian contekiameworkwill focus on the historical, environmental,
economic, social, and -cultural perspectives in Saudi Arabia. Investigating these
perspectives is vital to understanding the nature, neads prigities of the country.
Documents reviewthe literature reviewand interviews witfsaudi PhD studentsill be a

source oknowledge.

Structurally as shown inFigure 3-6, the Saudi Arabiaknowledge framework
containsonedomainof three layers of knowledge conteni&giming at the highest level
with the main goal (Saudi Arabia context) and prognest the deeper objectiveBor
example, Saudi Arabia context is the main goal oftthmainfollowed by broad criteria
for that domain included Saudi history, social, cultural, economic, and environment
dimensions. Théroadlevel of thecriteriaprogresdo the lowest levelwhichis usually a
set oftargeted suleriteria related to place and culture, vernacular architecture, religious
and privacy issues, regionalisms, and economic isAlethese issuewill be structured
in an ontologyconsised of Categories and Clustersg<ghapter 5).

Saudi Arabia Knowledge

Saudi Arabia Context

v

® ¢ ¢ 9

4

Source of Knowledge
— o Schools Documents
. Literature Review

L I )

Analyzing and Filtration

Categories and clusters identifying
the local context

Figure 3-6 Hierarchy of the Saudi Arabia Knowledge Framework
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3.6.1.3 Combiningand Synthesizingthe WesternKnowledge Framework

The ASIS knowledge framework willdentify theboundaryand the relationship
between theéwo knowledgedomainsof architectureknowledge,and greerissues and
principles at the targeted layer (layer Bigure3-5). Eventually, the targeted layers of both
domainswill be synthesized, triangulatednd combined into onedomainnamed Green
Architecture Knowledge. For example, the combination of architecture knowledge
included building site, space, form, materiadsid systems with green issues such as
climate and comfort, hethl and happiness, air conditionisgstens, daylighting water
conservatiopair quality, etc. and consider theas part of every design decision, resulting
in green architecture criteria traeatea highperformance building that saves utility costs
and occupancy comfoaind satisfactionl he structuring of themergengreen architecture
domain thawill besharedwvith individual academic professors and exp&ds theUnited
Statesthe ontents can be struoted in an 'ontology' consistirgf Goals Categories and
Clusters This partof the researctvill be describedhoroughlyin chapter 4.

3.6.2 Sharing the Western KnowledgeFramework (Phase Two)

Before merging and translating the A$ knowledge (Green Architecture
Knowledge Domain) into the Saudi context (FBE knowledge), le initial ASIS
knowledge will be presented to individual academic professors and experts chosen from
the University of Oregoragnd theUniversityof Arizona This pra@essusesnterviewsas a
research tactienainly with individual academics, architectand experts in the fieid
anyone who is trying to either teach green architecture or understand green architecture
knowledge. This step will help the researcher achieve and improve the validity, and
accuracy of the ASS knowledge.Furthermore,by sharing of the knowledge, new
knowledge might be created by combining the shared knowledge and existing knowledge
(Davenport and Prusak 1998 his step reintroduces and clarifies knowledga. more
detail, seehapter 4.

3.6.3 Merging and Transferring the Knowledge to the Proposed Educationa
Framework (Phase Three)

Once the intervieweeprovide feedback foithe validity, transferability, and
accuracyof the Westernknowledgeframework it was ready to be adapted to the socio
cultural, historical, economic, and environmental dimensions ofliSAwabia. The
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adaptation and transference of the knowledge to the proposed framework was to occur in

two stages: adapting the knowledge to the Saudi Arabian context, and developing the new

Saudi Arabia educationflamework as described below.

3.6.3.1 First Stage Merging the Knowledge to the Saudi Arabian Context

Adapting the knowledge to the Saudi Arabian context requires multiple steps:

First step.The ASIS knowledge domaiwill be adaptednto the Saudi Arabian

context to produce thenal TO-BE knowledge. Tis latter domain will triangulate and

combinethe clusters of the green architecture critd-1S knowledge) withthe clusters

of Saudi sociecultural, historical, economic, and environmental dimensiQr3-BE

knowledge) Furthermore, the process ofdumedge synthesimight createnew knowledge

(Figure 3-7). Eventually, this step will suggest lists of green architecture criteria that are

suitable for Saudi Arabigsee chapter 6).

Western Knowledge

Final Framework

Saudi Knowledge

Green Building Criteria

20 00 o O

Al AJA| Al A

VIV IVIV V]V

Green Architecture Knowledge

Adaption

~

© o0 ©0 o0
Saudi Arabia Criteria
w

Saudi Arabia Context

Green Architecture criteria for Saudi Arabia

Figure 3-7 Adapting the Western Knowledge to the Saudi Arabian Context

Second stepBefore transferring the acquired knowledge to the new framework,

the comprehensiveness of the knowledge related to green building and its implementation
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needed to be assessed. To do so, the researcher used the Knowledge loaynitve
framework, whichYannas (2014) proposed for systematizing and organizing knowledge
so that it can be delivered transversely in an architecture education program. This cognitive
framework categorizes the knowledge associated with environmentally responsive design
into threedomains: theoretical principles, empirical applications, and analytic domains
(Figure3-8).

After beingmergedwith knowledgefrom western universitieghe SaudiArabia
green knowledge needs to be triangulated and combined with its empirical applications
(e.g., workplace, education, residential) and its analytic domain (e.g., simulation tools) to
be comprehensive. Applications and analytical tools are already krsivgedge of the
Saudi Arabia situation could also use rules, concepts, principles, or theories in novel
settings.

Each of the three domains has its own character and function, but each is an
essential contributor to the other two. Though the pedadagethodologies applied and
the level of competence acquired at each phase of the curriculum may vary, all three
domains of the framework should be relevant throughout the curricflEBDUCATE
2012h.

Theoretical principles

Cognitive Framework In
Architecture

Analytic Empirical

- applications
domains @—(— >_bpp

Figure 3-8 The Knowledge Triangle as arintegrated Cognitive Framework (adapted
from Yannas 2014

¥®The AKnowledge Triangleo is modeled on the cogni

Simos Yannas for t he ArandMAtclk codrses ia $ustafabie @mviroamentad n 6 s
design(Yannas 2014
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3.6.3.2 Second Stage: Developing the New Framework

In this stage, the researcher should develop a new framework, including its inputs,
assessment procedures, and evaluative categories and clusters. The knowledge will be
transferred into a logical, sequential structure representing the learning path/knowledge
map. The knowledge map should not be a sequential structure of years; its needs to be more
general so that it can apply across all of the architecture schoolsin®3abia. Integrating
the new knowledge into the new framework should produce something new, or perhaps the
current knowledge in Saudi Arabia will have to change a little to accommodate the new
knowledge.

In the new framework, as shownkigure3-4, the knowledge map will be designed
according to four stages: early/foundational knowledge, intermediate knowledge,
advanced/expert knowledge, and future knowledge. Thiis {3 a kind of sequence of
growth in the education of architects. The development of the new framework will address
how acquired knowledge layers start to interact and how these interactions start to relate to
early knowledge, intermediate knowledge, anldanced/expert knowledge. These layers
are then translated into a kind of knowledge sequence. For example, there are certain issues
about energy efficiency that need to be identified in early knowledge, in intermediate
knowledge, and in advanced knowledg

The early knowledge stage concerns fundamental knowledge, such as the scientific,
social, aesthetic, historical, technical, and environmental foundations of architecture, and
knowledge areas that provide the broad context for the study and pracichitécture.

The intermediate knowledge stage emphasizes design and integration of knowledge to meet
human needs and behavior. The advanced/expert sidigdiscuss the practice and
application of knowledge. Finally, the continually evolving future kieolge stage
concerns new issues or technologies as they begin to emerge, and it interjects them into the
advanced/expert knowledge. For example, the future knowledge stage might address new
knowledge and technologies in the next five to ten years andheywiill be accepted in
architecture design.

3.6.4 Narrative (Phase Four)

The narrative is about translating &esternmodel into theSaudi Arabiamodel
in practice. Unlike the previous stage, whose purpose is to map out the general interaction
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of the framework, the narrative stage gives an example of hdSatindi Arabia educational
framework would be applied in Saudi Arabian other words, how the body of
th the Saudi
in this case the design laboratory in a school of architeclime narrative also identifies

knowl edgeds interactions wi Ar atl

the meaning of these interactions and translates them into the pedagogical situation in Saudi
Arabia.
3.7 ResearchProcedure

Figure3-9 shows the relationships among the research stages, approach (grounded theory),
and methodgliterature review, interviews;ase studydocuments revie)yas well as the
target objectives for eaclage.

sTacE 1 [ sTace 2 (I sTAGE: |

Stage 4 STAGE 5 STAGE 6

Data Collection Organization Sharing Framework Presentation Narrative
Development
Literature Review 1-Evaluation: Western Knowledge Adapting Western Final Narrative
= = Value Sharing Knowledge to Framework
Case Studies = Relevance - Saudi Knowledge Presentation Lessons Learned
o = Accuracy Sﬂ“d's:“‘_’w'edge framework
( ts Revi arin
2 . Obijective: Obijective:
2-Filtration: ST Develop the Final
T = Classification Sujective: Saudi Knowledge - Present the final 1-Create a narrative
Objective: e éi:;ifl\;'fws with US Framework framework using to demonstrate the
e Al descriptive tables. applications of the
. Ao fee Objective: f the final
- Knowledge acquisition Objective: lectlve: '?ramiulgfk

- Knowledge creation
- Combination

Knowledge
Understanding

= Evaluate knowledge
based on the
relevance research
objectives.

- is and

INTERPRETATION TO-BE MODEL

Y
Combine AS-IS Model
and develop SA
model.

2- interviews with
Saudi PhD students

- Merge the Western
knowledge
framework with
Saudi Context.

- Develop the final
Saudi Framework.

Figure 3-9 Research procedure

As illustrated inFigure3-9, the research consistsk stages:

2-Sharing the
narrative with
individual experts.
3-Create lessons
learned by merging
the shared
knowledge and
existing knowledge.

Stage 1:.Collect data. Identify sources of relevant knowledge based on a grounded
theory approach where the theory, in this case the framework, emetgesead and is
not hypothesized at the beginning. This step will be conducted using the following

techniques:
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a) Literature review. This technique is intended to determine the current state of the
knowledge in the area of study. It will identify toodgplications, inputs, procedures, and
evaluative categories related to green building design and architecture education.

b) Case studies of the University of Oregon, Arizona State University, and
University of Nottingham. Case study is an instrumerniscover and understand a real
world case of the criteria for green building design. It also fills the gaps from the literature
review, provides practical information, and may suggest new inputed new proposed
framework(see chapter 4)

¢) Documentgeview in the Saudi Arabia contexiThe historical, environmental,
economic, social, and cultural perspectives in Saudi Amabide extracted from these
documentsinvestigating these perspectives is vital to understanding the nature, needs, and
priorities of the countrysee chapter 5)

Stage 2:DataorganizationThis stage wilincludetwo stepsFirst, evaluatiorstep
the researcher measures the value, accuracy, and relevancarohiteeture, green issues,
and Saudi contexdnowledge acgued in the previous procesSelected knowledge needs
to be evaluated based on its relevance to the research goals and objectives to ensure it is
accurate and valuable before it can be shared.

Secondfiltration step the knowledge acquired through threyious processes is
classified, categorized, organized, and stored. In the current research, knowledge is
categorized into three domains: architecture knowledge, green criteria, and Saudi Arabia
context. The architecture knowledge domain addresses theissaies in architecture,
including design, technology, and science. The green issues domain addresses green issues,
including a condensed version of the ten characteristics of green architecture by Buchanan
(2005), the five green design strategies by Keang, and other aspects from the literature
and cases study. Saudi Arabia context will focus on the historical, environmental,
economic, social, and cultural perspectives.

At the end of the data filtraticstep the researcher dewgls and preparéieinitial-
AS-IS knowledge frameworky synthesizing the first two domaiméo one domain named
Green Architecture Knowledge be shared in the next stadge addition,the researcher
will preparelists of Saudi Arabia criterieo be used itheadaptationtage (stage 4)
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Stage3: Westerrmodel sharing. Before the transfer and adaptation of the selected
knowledge into the Saudi Arabian context, ¥Western knowledgevill be presented to
individual academic professors and experts chosen from the Univer€itggon, Arizona
State University, and University ofouthern Californiafor their feedback.The
interviewees willbe asked to comment dime validity, transferability, and accuracy of the
Westerrknowledge (green architecture domain).

Stage 4: The green architecture domaimwill be adapted tathe Saudi Arabian
context into one domain by combining the western knowledge in term of green issues with
Saudi sociecultural, historical, econormj and environmental dimensions,develop the
new Saudi Arabia edationalframework. The developmenmtill includea list of green
architecture criteria suitable for Saudi Arabia applications. These criteria will ma@lihem
as a sequential map of knowledge from beginning to end.

Stageb: Present the fingbaudiframework, using descriptive tables and graphs.

Stage6: A narrative is used to demonstrate the application obthaliknowledge
framework and how it was translated from Westernmodel in practiceEventually,
create lessons learned by merging the shamedledge and existing knowledge.
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4., THE WESTERN KNOWLEDGE FRAMEWORK

This chapter presents two main steps oMhesternframework. The first step is to
combine and synthesize thi¢esternknowledge framework. The second is to present the
guestions, results, and analysis of the interviews to establish an adaptationSaudhne
Arabiaknowledge framework proposed in Chapter 6.

4.1 Pedagogical Framework

The Pedagogical Famework aims to provel green architecture criterfar the
architecturabducation system. These criteria should maintain sufficient flexitmligylow
the frameworkto be adapted to a diversity of contexts, pedagogical systems and
approaches, local requiremendsd envirormental targetsn orderto be applied tdhe
educational structure

The Pedagogical Framework has been structamaahdhe following components:

4.1.1 Agendafor Environmentally Responsive Design Principles in
Architectur al Education

The followingfive principleg® need to be taken into accouyt higher education
institutions to foster the successful implementatiogreén architecture knowledgeeach
level of progression towards professional practice.

a) School sdé ar chit ec nuronaéntally respgnsive designrariiesia s e e
as a priority from the beginnimmfe ach st udent ds studies

b) A green architecture knowledge framework reedexcite and inspire studertts
rigorously and creatively address contemporary design challenges.

c) Educdors should seek to promote this through direct experiential learning, using
appropriate methodologies, topdsd techniques.

20 Adapted from thelO principles of the Agenda for Sustainable Architecture Education
(EDUCATE 2010).
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d) A green architecturgpedagogicalframework must encourage critical awareness,
responsibility and reflection of the numerous interdependencies within the design
process.

e) Educators and professionals must continually evolve the knowledge base of green
architecture design through exemplagsearch and architectural practice.

4.1.2 Knowledge Framework and Priorities

Whatdoesa learner need to knovr?answering this questiorhé cognitive domain
of green architecture knowledge can be organized into different domains of knagwledge
including physical, physiologicaland psychological philosophies assastatwith the
design of the built environment thigtresponsibldor providing its dwellersomfort and
well-being (EDUCATE 2012). The knowledge domains should also include the
evaluation othe technologies and stegfies thatssurea suitable management of energy
in buildings and urban desigvhile at the same time reducing environmental impgsts
minimizing waste and conserving resources. In addition, the knowledge doshaird
include basic principles and exalep of systems and solutions, addressing global
environmentally responsive design challenges and their local expression in architectural
and urban development.

The architecture school prograshould convey a clear awareness of the current
environmentallyresponsive design issues and offer bagmenknowledge needed to
realize the operation dfuildings, which should be undertaken with an understanding of
userso6 requi r e menvitosmemrtalyresporsyaldesign iSsabeLdd be
measuredhgairst natural processes and contextual conditions in Ssathia, including
historical, environmental, socitultural, and economic dimensioligsee Chapter 5)

Moreover,architectural knowledges already noteh Chapter 2, involves meta
knowledge ands multidisciplinary multilayered, contextual, valegensitive, systemic,
bipolar, and transformationéfoqué 2011

Green architecture knowledge needs to be built on a comprehensive integration of
the current state of the art of academic pedagogies

The proposed knowledge framework will be based tbree separate but
interlocking priorities. Numerous previous studies, suclB@ger and Mitgang (1996)
Buchanan (2005)eang and Spector (201 EDUCATE (2012b) and others, have stated
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some of these priorities. The following priorities should benakto account in the design,
construction, and operation of each intervention, such as when defining the contents of the
knowledge ireducationahrchitecture programs:

a) Promote the creation of a healthier, more environmentally green architecture that
respects precious resources. This is the most important goal of this knowledge
framework. Architecture should concentrate on new green design strategies,
summarized in the followintst:

1. Protect the environment: Contimate change and global warmingdbgh the
development of environmental policies and legislatiem&rchitecturedomain
develop green building legislations base on the goal of reducing the building's
impact on the environment throughout all phases of its lifecycle, including siting,
design, construction, operation, maintenance, and removal

2. Improve quality of life: Enhance indoor and outdoor comfort (thermal, visual,
and acoustic), health, and wbelking while carefully controlling the relation
between private and public spaces. Alsssigh and build to meet human needs
and happiness. For example, colors, materials, and space can affect everything
from emotions and blood pressure to worker productivity and corporate profits.
Boyer and Mitgang (1996um this up by sayinf s p a ¢ e theaway peaple s
behaveo (p. 38).

3. Decrease the demands for and consumption of energy: Minimize energy demands
during the buildingbés construction and
ventilation, and use of appliances; decrease consumption of edagyyo
transport (e.g., issues of density and mixed functions); reduce embodied energy
of products; and, whenever possible, promote the utilization of renewable forms
of energy.

4. Optimize the use of materials and other resources: Consider properties and
sources of material; contemplate resource availability, favoring use of renewable
materials; promote recycling and reuse of products; reduce the use of water;

facilitate water recycling; restore water balance; and other measures.
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5. Minimize waste: Reduce cetruction and demolition waste through adequate
design strategies, design for disassembly, minimize domestic waste, provide
infrastructure for recycling and sorting processes, and other measures.

b) Revitalize and preserve cities. Schools should emphasizgndksowledge that
preserves and renovates as much as it creat
smaller communities become safer, healthier, and more wholesome.

c) Enable access and urban context: To be green, a building must be close to public
transport and other quotidian uses. Achieving a green built environment will involve

rethinking not just buildings, but also cities and other forms of human settlement.

In this research, the sorting and categorizing of green architecture criteria iaill bui
on the above priorities.

4.1.3 Teaching & Learning Methodologies

Learning theories are often formalized in pedagogical frameworks that emphasize
a particular approach. Specific learning theories associated with particular pedagogical
perspectives can be used to produce models and frameworks. As already noted in Chapter
2, Figure 4-1 shows how these artifacts mediate between learning theories and actual
learning and teaching practice, which itself can be divided into narratives and case studies,
tables and matrices, visualizations, and vocabulé@iesole 2013

» *[Narrativeslcase studiesj
7

/
; ; q > Models & :\/> Learning & L= — > Tables/Matrices ]
R0 ecnts Framework Teaching Practice |

\. T »L Visualizations J
N\

.
.

i »[ Vocabularies j

Figure 4-1 the relationship between theory and pratice and types of Mediating Artifacts, (adapted from
Conole (2014)

The educational literature features many theories and models of learning styles.
However, this study will consider the most fuegtly used learning style models in
architectur al educati on, such as experienti

problembased learning (PBL), and constructivist learning environments (see Chapter 2).
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The pedagogical approach should build thewledge in layers, starting from the
first phases of the learning process, including both qualitative and quantitative information,
and merging the delivery of knowledge with experiential applications. To facilitate the
comprehension of theoretical priptes, the knowledge needs to have clear terminology,
definitions, and brief explanationgndfavourdirect experimentation and creative design
exploration. Also, lectures, practical workshops, and visits to existing projects should work
together to framehysical processes and design concepts relating to basic environmentally
responsive issues, such as passive cooling, insulation, solar control, and daylighting,
among other6EDUCATE 2012h.

4.2 Data Reduction and Analysis

After the data was collectethdunderstandinghe data needed to be reduced and
analyzed. The process of data reduction and analasslivided into three main stages:
data evaluation, data filtration and categorization, and songpand synthesizing the AS
IS knowledge framework. The intent of developing this framework is to thea glvaith
professorand validate its structure and contents so that it can be applied to Saudi Arabia
architecture schools as a part of this regeaA future goal of this framework is also to
apply it in other schools of architecture in other countries (after adding their local context).

4.2.1 Data Evaluation

In the evaluation stage, the researcher measured the value and accuracy of the
collected dataand it relevance to the research goals and objectives. The researcher
photocopied albf the collected data and reviewed the literatur€hapter 2, took notes
andmadecomments. The volume of the datasreduced into manageable pieces aittd
this vdume, the researchperformed a cluster analysis to deteraifranynew knowledge
wasworth eitheradditional developmenrar usefulfor assessing the quality of knowledge
(seeFigure4-2).

To increase reliability and ensure completeness, the reseegpkated the proces
of data reduction three time¥he notes were listed with their references soufses

Figure4-2 and Table 4-1. From all the literature examined, 126 criteria were collected:

forty-eightf r om A Ten Shades of (B05thinyonebyomMefiEBrvBuc
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Green Desi gn Stang20E)ghirty-Bve from EFDUCATE 2! ahdtwelve
from other studiesuch asluhaniPallasmaa(2005, andNorbergSchulz (1980h)Most
of the criteria are similar to each other amefrequent in the abovmentioned knowledge

sources. The criteria weotassified nto six topics as illustrated Figure4-3.

3 1
‘ Source x 1 | Souvece x 2

Figure 4-2 Reduction and Analysis of the Volume of the Data into Manageable Piec
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Figure 4-3 Data Classified into Six Topics of Green Architecture Issues

2 Environmental Design in University Curricula and Architecture Training in Europe
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Table 4-1 Holistic Criteria for Green Architecture Design

1- LOW ENERGY/HIGHPERFORMANCE

© Natural Light

© Ventilation

© Sunshades

o Light Shelves

© insulation and Multi-Layered Facades and roofs

< Appropriate Thermal Inertia (High in Temperate Climates, Low
in Tropical)

© Solar Heating

o Water Chilled Ceilings

o Evaporative Cooling

o Water Chilled Ceilings

o Displacement Ventilation in Tall Volumes and the Redefinition
of Comfort Standards

2- REPLENISHABLE SOURCES

< Sun Energy

© Wind Energy

o Waves Energy

o Gravity Power

o Geo-Thermal Power

© Build with Constantly Replenished Materials, such as:
- Wood ( Near Inexhaustible Ones
- Clay (For Brick)
- Sand (For Glass)

3- RECYCLING: ELIMINATING WASTE AND

POLLUTION

© Reuse Old Building Materials

< Design Buildings with Materials and Components Reused

o Recycle Water and Heat

o Avoid Materials Use with Toxic

4- EMBODIED ENERGY

< Energy Efficiency

© Embodied Energy and Life-Time Energy Use

© Material with Lowest Embodied Energy (Wood, then Brick)

- Materials with Most Embodied Energy (Alumi

5- LONG LIFE, LOOSE FIT

o Durability

© Adaptability

6- TOTAL LIFE CYCLE COSTING

< Initial Capital Costs

© Running and Wage Costs

o Costs of Extracting the Materials to Degradation Materials back
to Earth

7- EMBEDDED IN PLACE

o Drawing on Local Wisdom

© Updating Vernacular Architecture

© Green Buildings Fit Seamlessly Into

o Green Buildi Help Rei
Impacts upon their Settings

8- ACCESS AND URBAN CONTEXT

oA Building Must be Close to Public Transport and other
Quotidian Uses

© Rethinking in Cities and Other Forms of Human Settlement

9- HEALTH AND HAPPINESS

© Natural Light

o Fresh Air and Absence of Toxic Materials and Off-Gassing

and Minimi

THE FIRST STRATEGY (FOUR STRANDS OF

INFRASTRUCTURE):

The Grey: (Engineering Eco-Infrastructure)

© Renewable Energy Systems

< Eco-Technology

< Carbon Natural Systems

The Blue: (Water Eco-Infrastructure)

© Water Management

© Sustainable Drainage

o Closing of the Water Cycle

< Rainwater Harvesting

o Water Efficient Fixture

The Green: (Ecological Eco-Infrastructure)

© Natural’s Utilities

© Biodiversity Balancing

o Ecological Connectivity

The Red: (Human Eco-Infrastructure)

< Enclosure

o Spaces

© Hardscapes

© Use of Materials

o Use of Products

o Lifestyle (Society) and Regulatory Systems

2-THE SECOND STRATEGY:

© Design Building Surfaces as a Seaml h and Conti )

© Bio-Integration of the Artificial with the Natural Environment

3-THE THIRD STRATEGY:

o Recycling

© Using Energy from the Sun for Photosynthesis

< Increasing Energy Efficiency

o Achieving a Holistic Balance of Biotic and Abiotic Constituents in the
Eco-System.

4 THE FOURTH STRATEGY

o Creating New Artificial Living Urban Eco-Systems

< Rehabilitating Existing Built Environments and Cities

© Restoring Existent Devastated Eco-Systems within the Wider Landscape

(S

of our Designed System

5-THE FIFTH STRATEGY

o Consider The Context of The Biosphere Globally as a Series of
Interdependent I ions Envi 1 Stasis

< Repair The Envi 1 D H Natural Disaster.

o Repair The Impact of Human Built Environment, Activitics, and
Industries

BUILDING AND §| E

< Physically D the Workplace (e.g. Ventilation and Lighting

Control) (Thom Mayne. San Francisco Federal Building)

o Give Buildings and Place Individuality. with regard to space and

character (Norberg-Schulz 1980)

o Consider Building Space Images and En
al.. 2005)

o Create a space and building that has a Sense of Strangeness and
Familiarity (Pallasmaa et al., 2005)

© Being in the Room. Create a Sense of Security, a Sense of Togetherness

or Isolati et al., 2005)

in Design (Pall et

(Pall

Combined with the Contact with Outdoors and C ity Life
Makes Occupants Healthy and Happy. Which will Leads to:
- Diminished Absentecism
- Staff Turnover
- Increased Productivity
10- IMMUNITY AND CONNECTION
o Help Achieve Sustainable Culture
- Community and Connection with the Natural World

THE ENVIRONMENTAL ~ HEATING AND COOLING LIGHTING ECOLOGICAL FOOTPRINT
CHALLENGE © Thermal Environment o Physics of Light o Environmental Impacts
o Climate Change o Psychometrics o Natural Lighting RESOURCES AND WASTE
o Environmental Policies & Thermal Behavior of o Artificial Lighting MANAGEMENT
CLIMATE AND Buildings ACOUSTICS o Production Cycles
g(():limmek :xd Weather - Stcady-ﬁ';t;ﬂat le}w : Ié{?t:;i: Ece:lui‘im Z &::; Mmage:::
o Thermal Comfort L/ gz:lkalalc poIse o) © The Reverberation Process o Renewable Energy Sources
o Visual Comfort gs URBAN QUALITY.
o Indoor Air Quality © Moisture Control o Eco-Master Planning Use of Energy
o Building Typology © Passive Design Principles . Environment
o Outdoor Spaces o Passive Design Systems o Society

o Active Design Systems o Economy

VENTILATION

o Natural Ventilation
o Mechanical VentiLation

o A Building Should Produce a Sense of Loneliness and Silence
(Pallasmaa et al., 2005)
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4.2.2 KnowledgeFiltration and Categorization

The evaluated knowledge through the previous processeas classified,
caegorized, and organize@he knowledgewasclassifiedaccording to amdex and then
linked, combinedand integratedThe criteria were classified into six topicsithsstrated
in Table4-2.

42.2.1 Coding

To reduce the collected dathpsvnin Figure4-2, andTable4-1, andto produce a
single list representing green design criteria, a basic systesistingof six topicswas
designed and used to code the pieces of the data into various catdgeg@able4-2).
For example,ite categorieserefleshed out and made more robust by searcthiraugh
the data for more and better units of relevant informatitve informationwasclassified
and categorized into six main topizsgreen knowledge, as shownTable4-2.

Table 4-2 Coding System for the Green Knowledge

Code  Direction Categories
Topic 1  Environment o The Environmental Challenge
Topic 2 | Climate, Comfort o Climate

0 Comfort

0 Acoustics

o

Building, andPlace, and Space
Heating and Cooling
Ventilation

Lighting’

Urban Quality

Ecological Footprint
Resources and Waste Manageme
Replenishable Sources
EmbodiedEnergy

Building and Cities

Embedded in Place

Topic 3  Low Energy / High Performance

Topic 4  Quality of Life
Topic5  Impacts and Resources

Topic 6 | Architecture and Urban Development

OO O0OO0OO0OO0O OOO0O

These six main topics include environment, climate and comfort, low energy and
high performance, quality of life, impacts and resources, and architecture and urban
development. Each topic contains categories, and a number of caust&tentified within
each category.
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4.2.3 Combining and Synthesizing theWestern knowledge Framework

The western knowledge framework encompasses two domains: architectur
knowledge and gen issues and principleBhe architecture knowledge domain addresses
the main issues in architecture, including design, technology, and science. The green issues
and principles domain addresses a combination of a condensed version of the 10
characteistics of green architectudgy Buchanan (2005}he five green design strategies
by Ken Yeanggreenissues and principleébatwere prepared bgDUCATE (2012b)and
other aspects froiine case studies arttle literature

Structurally, each of the two domains has its own hierarchy of knowledge:-higher
level knowledge builds on or incorporates the abilities acquired at a lower level. In other
words, each domain begins with its goal at the top, followetdygljectives from a broad
perspective, through the-lmetween levels, and down to the lowest level, which is usually
a set of sulzriteria. To help efficiently prioritize the criteria, each one should have different
subcriteria. For example, green issuemd principles in domai started withan
environmendl astheme that addressed environmental challenges inguatimate change,
global warming, and environmepolicies as objectivelseeFigure4-4).

4.2.3.1 Architecture KnowledgeDomain

The architecturaknowledge domain consists of the three main dimensions of
design: art, science, and technology. Deeper levels oblsjotives include design
principles,building systems, and building materials. These layessilebbjectives will be
combined with the corresponding layer of the second do(Rajare4-4).

4.2.3.2 Greenlssuesand Principles Domain

As shownin Figure4-4, the green issues and principles domain is comparable to
the architecture knowledge domain in its structure btérdnt in its content. This domain
gathers the main and common green issues that have a strong relationship with architecture:
climate and comfort, low energy and high performance, quality of life, impacts and
resources, and community and connectionséheiteria break down into deeper levels of
subobjectives, including climate, comfort and energy, heating and cooling, ventilation,
lighting, health and happiness, access and urban context, environmental impacts, and
resources and waste management.
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Western Knowledge

Layer1 | Architecture Knowledge Green Issues and Principles

v v

¢ Environment

¢ Art & Design
¢ Climate and Comfort

Laver 2 + Technology ¢ Low Energy/High Performance
. * Quality of Life

Tk + Impacts and Resources

e Architecture and Urban Development

* The Environmental Challenge
* Climate

s Comfort

s Acoustics

¢ Building, and Place, and Space
¢ Heating and Cooling

+ Ventilation

* Lighting
-

-

-

-

-

-

L

|

I

e Design Principles |
|

Urban Quality (Quality of Life) |
|

I

|

I
I
|
Layer 3 I ¢ Buildings Systems <::I
(Targeted Layer) I :
e Building Materials Ecological Footprint
I Resources and Waste Management
Replenishable Sources
I Embodied Energy
Building and Cities
I Embedded in Place

Green Architecture Criteria ( Clusters)

Figure 4-4 Hierarchy of the Western KnowledgeFramework Combination

4.2.3.3 Combining andSynthesizing theTwo Domains

The western knowledge framewaskasidentify the boundary and the relationship
between the two knowledge domains at the targeted I&yguré 4-4). Eventually, the
targeted layers of both domaingere synthesized into one domain named Green
Architecture Knowledge. For example, the new domass combinea architectural
knowledge, including building site, space, form, materials, and systems, with green issues
such as climate and comfort, health aagpiness, air conditioning systems, lighting, water
conservation, and air quality and consider them all as part of every design decision. Use of
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these green architecture criteria woadshtribute taa highperformance building that saves
utility costs ancenhances occupancy comfartd satisfaction

4.2.3.4 Categories, andClustersof the Green Architecture Knowledge

An analysis othe priorities of the knowledg#escribed abovanda combination
and synthesis dhe targetd layers produced green architectarigeria that support the
implementation of environmentally responsive design critetia anchitecture schoalds
programs The researcheatefinedsix main topics ircategoriesapproactthatillustratedin
Table4-3.

The six main topics include environmahssues, climate and comfort, low energy
and high performance, quality of life, impacts and resources, and architecture and urban
development. Eaclopic contains categories, and a number of clusersvithin each
category. The number and nature of clusters vary frontategoryto another according
to the category itself and its importance in meeting green crifealag4-3).

These categories and clusters include basic principles and criteria for systems and
solutions and address global green challenges and their local expression in architectural
and urbardevelopment. The knowledge introduced in these topics comes from physical,
physiological, and psychological concepts related to the design of green communities that,
when realized, can enhance comfort and quality of life for community members. After that,
the ontological approach considers the strategies and technologies that assure appropriate
management of energy in architecture and urban design while minimizing impacts on the
environment and promoting a sustainable utilization of resources.
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Topic 1

Table 4-3 the Hierarchy of the Green Architecture Knowledge Frameworki Model A

Clusters

Environment

Categories

The Environmental
Challenge

Climate Change / Global Warming
Environmental Pollution
Environmental Policies

Topic 2

Climate, Comfort

Climate

Climate and Weather

Comfort

Thermal Comfort, and Standards

Visual Comfort, and Standards

Indoor Air Quality (Fresh Air and Absence of Toxic Materials)
Building Typology

Outdoor Spaces and OFF—Gassin;_;

Acoustics

Acoustics in Design
Materials in Acoustics
The Reverberation Process

Building, and Place,
and Space

Physically Democratize the Workplace (e.g. Ventilation, and Lighting control)
Give Buildings and Place Individuality, with Regard to Space and Character
Place Image and Emotions in Design

Create a Space that has a Sense of Strangeness and Familiarity

Create a Sense of Security, and Isolation

Produce a Sense of Loneliness and Silence in the Space

Topic 3

Topic 4 I

Low Energy / High

Performance

Heating and Cooling

Thermal Environment o Moisture Control
Psychrometric o Passive Design Principles
Thermal Behavior of Building o Passive Design Systems
Building Envelope Performance o Active Design Systems

Ventilation

Dynamic Response of Buildings

Natural Ventilation
Mechanical Ventilation

Lighting

Physics of Light
Natural Lighting
Artificial Lighting

Quality

of Life

Urban Quality

O O0OOfO OO0 |J0OO0OJOOOOOOOODOOOJOOCOJ0OOOOCO|O

Eco-Master Planning
Environment, Socicty and Economy
Laws, Regulations, Ethics

Topic 5

Topic 6

Impacts and Resources

Ecological Footprint

[e]

Environmental Impacts

Resources and
Waste Management

Reuse old Building Materials and Components

‘Water Management (e.g. Recycle, Reduce, Rainwater Harvesting)
Waste Management (e.g. Recycle, Reduce...)

Durability, and Adaptability Materials

Replenishable
Sources

OJO O O O

Renewable Energy Sources (e.g. Sun, Wind, Waves Energy, and Gravity and
Geo-Thermal Power...)
Replenished Materials (e.g. Wood, or Clay (for Brick) and Sand (for Glass)

Embodied Energy

Embodied Energy and Life-Time Energy Use
Material with LLowest Embodied Energy (Wood, then Brick)
Materials with Most Embodied Enera' (Aluminumy)

Architecture

and Urban
Development

Buildings and Cities

Embedded in Place

Use of Energy

Building Must be Close to Public Transport

Rethinking in Cities and other Forms of Human Settlement
Rehabilitating Existing Built Environments and Cities

O OJOo O OC Ofo O OO

Drawing on Local Wisdom
Updating Vernacular Architecture
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4.3 Interviews

The interviewswverethe third source of the relevant knowledge in this research (as
discussed previously in the research methodology). The information extracted from these
interviewswere influence the development of the Western knowledge framework. This
section includes théndings of the interviews with five professors that represent three
schools of architecture. Qhe sdhools selected as case studiab emphasize climate
responsive design strategies in their programs. The intervievegekelpedthe researcher
achiee and improve the accuracy of Westerrknowledge. The interview questionsis
openended and designed to give the interviewees the ability to talk about their experiences
with the proposellVesternframework (see Appendix A).

4.3.1 The Data Processing of theriterviews

To achieve and improve the validity and accuracy ofrtitiel Western knowledg
framework (modelA), a grounded theory approach was used to analyze the collected
interview data. The approach contained two stages. The first stage was to identify and
highlight the main ideas in each interview, and then to see the common concepts between
the different inteviewees. The second stage was to give each interviewee a title and
illustrate his/her concept in a narrative and graphical way. This was to make the extracted
data more workable when updating the f&dstern greeknowledgeramework (nodel
B).

4.3.1 Interview e eBaékground and Experience

Participant-A is a professor whitastaughtat one of theselectedschools of
architecture i(e. case studies) for many yeaFor his’/her design studios and seminars,
his/herinteress arein design solutions that integrasesthetics and energy awareness.
He/sheteacles coursegelated tosite and building climatology, daylighting, and energy
simulation.His/hertopic area of researclare innatural ventilation, daylighting, passive

design, building massinghermalinsulaion, and energywuditing

He/shepreviouslyparticipatedn a study that focused on curriculum development
that was undertaken by Fer institution and twelve additional architectural schools.
Based on the results of this studysriculum resource packages have been developed by

these thirteerschools. This curriculum resource package present material for integrating
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principles of passive solar design and building climatology into architectural education and

the studio design poess

Currently, ke/sheis alsoworking as a director of more than one organization and
laboratory.He/shepreviouslyworked asan advisor on a project related to the global
warming for the U.S. Congress in 198loreover, n 1988, héshecooperatedvith a study
investigating the impacts of climate change on the energy performance of bulttbrgjse
is an author of a several books on the practice of sustainable design, sun, wind and light,
natural ventilation, and design procedures for passive envirgahiechnologied-le/she
has a list of publications that includes more than 100 papers and reports on computing,
energy, climate, and housinige/shealso has cauthored software programs to facilitate

design, including Energy Scheming, SIP Schemingrdgn®lodule, and Auto Architect.

He/sheis a Fellow of the American Institute of Architects and the American Solar
Energy Society. Héshe haslso received awards for leadership in research from the U.S.
Green Building Council and the Architectural Reshdfenters Consortiunide/shewas
awarded both the National Award for Energy Innovation from the U.S. Department of
Energy and the Governor 0s hA/MeaaurdentingtitutioEner gy

Participant-B is an arcitecture professor who taughtone of theseleced schools
of architecturefor many yearsHe/sheis one of thetop experts in the 5. andworks
toward developing curricula for environmentally responsible design anebpogpancy
analysis of building performance/sheteaches d&gn studios, courses in environmental
control systems, and seminars in building performance, climatic design, and teaching

methods for technical subjects in architecture.

He/sheis the author ofseveral books that have contributiedthe appication of
environmental strategies during the schematic design of green buildings for use by design
professionals, students, and the puliie/sheis a subcommittee member for an ACSA
taskforce to integrate sustainability ifNational Architectural Accrediting @rd(NAAB)
criteria and conditiong\Iso, he/she a committee member of some iariit organizations
that focus omreenissues and education suchlas American Institute of Architec(alA)
and he Society of Building Science Educat@&BSE).
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Participant-C is an architecture associate professor intedastarchitecture that
enhances quality of lifeHis/her research igireced towardshigh performance building
design and evaluation, design for productivity, adaptive reuse, and ligH&fsfehas
taught atone of theseleted schools of architecture for many yedt®/sheengages
students in handsn research and design explorations in design studios, seminars, and
courses in environmental control systems/sHeled research studies on daylightiaigd
productivity inretail, school environmentsnd designers on sky lighting optimization,
lighting controls, and energy efficient muléimily housing.

Participant-D is an architecture professor with expertise in eneffgient
structures andeducing glare from building#ighting, natural lighting design of buildings
in response to the thermal, acoustical and radiant environarahelationships between
environment, economics and architectural gddédshehas been teaching fdrmirty-eight
years including undergraduate and graduate courseseriwironmental controls and
graduate studios and seminars in lighting and environmentally related coigtstehas
been the directansf the building science thesis class for many yeHies/'shehasauthored,
co-authored or edited six books on topics in environmental controls, publishetifiyver
papersandconsulted on oveifty buildings.

He/shebecameahevice dean of hiferarchitecture school and hadsery strong
impact on the curriculumra school.In this capacity, &she createdsomeadditional
exercises to make sure that environmeataitrol and energy issues taugterein the
studios. This was specially important, as the school had nearly faileds NAAB
accreditation and lghehad the argument or the reasons that abbiwm/herto encourage
the professors to adeks these issues in the classes

Participant-E is anarchitectwho hastaught in one of thesele¢ed schools of
architecture foffive years, focusing opracticing achitecture in the communityVithin
his/her school system, he/sembodieda focus thatelatedto sustainability and energy
conservationHe/she has also beaterested in educating studeatsoutgreen technology
and green thinkingHe/sheis now workirg asafaculty advisor for the United Stat€seen
Building Council studengroupat his/her universitywhich is a group of roughljwenty
active students that meet once a weekiscus green design and thingsatbe doneto
help the community and impve the environment
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His/her knowledge interests include geomedryd energyeffective shapes for
dwellings. Through his/her scientific journey/$teetaught many classes suchvasious
design studigsenvironmental technology systeman integrative graduatetudiq an
environmental science laboratparesearch studjandsustainable desiggndthe LEED
initiative. He/she worked as project manager for large commercial projects such as
hospitak, recreatiorcentes, and hotels. In additn, he/she worked as project designer for
several large projects in the U.S. Finally, he/she is astaugding member @dheAlA, the
United States Green Building Council (USGB@he American Society of Heating,
Refrigerating and Aiconditioning Enginees (ASHRAE) and is a LEED Accredited
Professional (LEED AP BD&C)

4.3.2 Interviews Findings

At the beginning of the interview, a general question about the framemask
askedof all of the participants: What do you think about the classification of the gizsto
of the green knowledge frameworKAH of theparticipants agreeoh the main thrust of the
framework or that affirst look, it seems to beomplete, organized, and cover mostha
green architecture topicsSome specific additional comments were made by the
participants. Participar indicatedthat all topics that were presented in the proposed
frameworkwere mentioned inhisher book in a different way, and he/she provided the
researcher with a copy of Hier book for more information. Explainitigat the framework
seems to cover all of the starting pojrRarticipatC s al krnibw notfiing is complete
but to have a framework that coser starting point for each of the topic easémreally
good BartcipantD clarified thatthetopicsall look greatbut Topic-5 could be switched
with Topic-4, or thatTopic-5 could be placetieforeTopic-4 inteachingorder.Participant
E s a thidk youftdvered just about everything | can thifilk o

Then,a specific operended questiowaspresented to all participants for each topic
of the six topicsof the framework The questionncluded:what do you think about the
classification of this topic8hould | add/remove any category or cluster? The panicipa 6
responsementionedhe following points
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shows the Western Knowledg@ameworkModelB, including theparticipant$
suggestions.

43.2.1 Topic 1:Environment
Category 1:The Environmental Challenge

All participans agreed on the validity of this category and its cluster, while
suggesting some criteria that need to be added. Partidpam@ntioned that all category
clusters seem good, bégienvironmental histoy needed to be added to this cluster.
ParticipartC added to the cluster the ideafiehvironmental econons® which would
talk about the concept of carrying capacity. Partickiastiggest including wat er 6 i n t hi
category, becausew a tis¢he way to start talking about other issues (e.g. climate change,
global warming, etc.). Participaft stated that the clusters and the category are fine, but
one thingthatneeded to be part of the education system for teaching this cateagiy
show some images to the students. He/she gave an example of the mountains that were
destroyed by using coal mining and some images of the air pollution that comes out of
power generation plants. In addition, he/she added that this section shoutt eclu
understanithg of the sources of energy atitkir associate@énvironmentatlamage Topic
2: Climate and Comfort).

Categoryl: Climate

All of the participants agredtiatthis category and its clustesbould be included
However, ParticiparE suggested @ngingthe teaching ordeof climate and comfort.
More specifically, hishestated that, at hiserschool, hésheusually teaches the topic of

comfort first and <cl i mat e comfertwhengqu stéirte o t hat
teach clima¢ . 6 | n additi on, he/ she added, i Wh e n
conducti on, convection, and how that affect:
think about climate. 0

Category 2: Comfort

There are four comments that were made in regarttgetolusters of the comfort
category mentioned by the participants. Participarguggested to remove the word
Astandardso from the t hemendfrantiie/ri mailal CCrafmd rotr t
and St athad/ashde . Dai d, AStandanmntdst arender $ eamd il
standard is an exploratiasft he f ut ure of what <can be. 0
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ParticipateB agreedwith includingall of the clusters, however lsbesuggested
transferringiOff Gassin@to Topic5, CategoryB since, to him/heffOff Gassin@is more
related tdimaterial® (seeFigure4-5). ParticipartC added that the beauty, aesthetics, and
the culture of the place are important to the notion of carmaftd need to be added to this
category, stating, AComfort i's a cul tur al
suggested addin@rgonomics to this category and gave an example of the height of a
chair, table, eté. which pertains to muscle comfort.

PaticipateD stated that &psyclrometric cham needs to be added to the comfort
category as well. According to him/her, an introduction to the comfort zone needs to be
taught to the students attikageo f knowl edge because, sas hel/l s
better to introduce@sychrometrics when you introduce comfort, because that is the first
time students think about it.o

Category 3: Acoustics

All of the participants agreed on this topic; however, Particifastated that
acoustics and lighting asmnmewhatsimilar and, thus, it is sometimes useful to teach them
backto-back.

Category 4: Building, and Place, and Space

All the participants agreed on this category and its clusters. However, PartBipant
suggested addin@vernacular architecturelements) like courtyards. He/she also added
that vernacular architecture really was about usaggonalcraft and knowledge, and so
that could also pertain to climafgeeFigure4-5).

Categories  Clusters . DS
Climate o Climate and Weather
Comfort o Thermal Comfort, and Standards

o Visual Comfort, and Standards
o Indoor Air Quality (Fresh Air and Absence of Toxic Materials)

o Building Typology (
o Outdoor Spaces andli[’i‘-Gagsﬂlg MQ/

|
|
|

Acoustics o Acoustics in Design
o Materials in Acoustics
o The Reverberation Process

)\
P
Building, and Place, o Physically Democratize the Workplace (e.g. Ventilation, and Lighting contrqly NQQ' ﬂé
and Space o Give Buildings and Place Individuality, with Regard to Space and Character y|/
o Place Image and Emotions in Design | h w
o Create a Space that has a Sense of Strangeness and Familiarity ’ w {)‘ ‘)7
(W

o Create a Sense of Security, and Isolation
o Produce a Sense of Loneliness and Silence in the Space

Topie 2
Climate, Comfort

(4

Figure 4-5 Participant-B comments on Topie2
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4322 Topic 3: Low Energy and High Performance

Categoryl: Heating and Cooling

Participants B, D, and E agreed on this categoryt ass presented to ¢m.
However, while Participant8, and Chothagreed on the category in general, they did so
with some additional comments. Participdntlid not naturally see a difference between
the Opassive design prde<iigprn es@gstcd/lshasG ec | waant
suggested that these could be considasstheand thesame unless the principles focus
on other aspects of building design.

ParticipattC comment ed t hat the concept of a

i mportant to the cluster. He/ she stated, il
related to heating and cooling, bufshei t 6s al
suggested that O6ébuilding envelopebd or O6encl o

Topic-3, because it not only pertains to heating and cooling, but also to shading of the
building, solar panelgtc. (seeFigure4-6)

Categories Clusters
e wene
Heating and Cooling = © Thermal Environment o Moisture Control
-Eo ’ o Psychometric o Passive Design Principles
E ® o Thermal Behavior of Building o Passive Design Systems
o =g o Building Envelope Performance . o Active Design Systems
o il 2 g d o Dynamic Response of Buildings
& E = Ventilation . / o Natural Ventilation
a | E / o Mechanical Ventilation
2~ Lighti / Physics of Light -
ghting . o Physics of Li T |
= [ o NewRlLigng  PelE o
o Agiffcial Lighting i}.&c&% AN §
s \ p i 4 I I CADAIE
?e).)u:&m%'; | cpgaainy BUILDINGg [ ErCAD
i 1 iy \
M isis BN N

Figure 4-6 Participant-C comments on Topie3

Category 2: Ventilation

For this category, Participants C, D, and E agreed on this cluster as is. However,
ParticipartA specified that there is ventilation to cool people and there is ventilation to
cool building® and that both need to be covered under this category. Partiipant
suggested adding one clusterto thiscatej@ryh y br i d venti | adthabond or 6
can combine the two systems of natural ventilation and mechanical ventilation. He/she
added that using mixed mode is dependent on the climate conditions of somd-area
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example, because the San Francisco climate is cool, it is possible to use that cool air and
not have to preool it. Therefore, many commercial buildings in the city began using
mixedmode systems. This helped them save much energy normally useair for
conditioning.

Category 3: Lighting

Only Participants D and E agreed on this category as is. Among the other three
participants, two additional comments were indicated. Participant B and C suggested using
the terms offi d a y | i and fielectrig laghtngo rather than using the ternimatural
lightingd andfiartificial lighting, espectively. Their reasons for this is that the former two
terms are used more in the educat((@en syste
Figure4-7).

s Heating and Cooling = o Thermal Environment © Moisture Control
-Eo o Psychometric o Passive Design Principles
E @ o Thermal Behavior of Building o Passive Design Systems
g o Building Envelope Performance o Active Design Systems
: 2 g o Dynamic Response of Buildings
& E s Ventilation o Natural Ventilation
= = E o Mechanical Ventilation .\1& 0
EA  Lightin o Physics of Light ) \
i S o-NaH Lighting DO \‘)” I
@ o Attificiel Lighting [ b 7 {‘ﬂ QW ({/‘\/
Urban Qualit o Eco-Master Planning (53 /
; £ & i o Environment, Society and Economy W‘( - a¢ \\((‘ 5(\
& 3; o Laws, Regulations, Ethics W D(’\ e") \N\\
= LR
Figure 4-7 Participant-B comments on Topie3, and 4
ParticipattE s ai d, AEverything seems fine, 0 how
teaches environment al contr ol systems <cl ass:i

performance of elevators and escalators. [Therefore,] they should be in another cate. 0
In this way, he/she suggested adding a new category under this topic areaBraltbdg
Transportation Systerdd which would include covered elevators, escalators, moving
walkways, pumps, and fans (see Taldldl).

4.3.2.3 Topic 4 Quality of Life
Categoryl: Urban Quality

ParticipartA suggestedddingfimicroclimate and access to sun and light to this
category. ParticiparB addedibehaviod andfisocial sustainability and he/she suggested
adding some ofuy and Farmer (20008 nowl edge f r oRanterpregng r paper
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sustainabl e ar chi t ec tinuhiseategaryseeFigprédas kfterof t ec h
the researcher loekl at this paper, Heund that some terms like flexible, decentralized,
participatory, environmental sustainability, and social ecology and home could be included

in this category. Participafi®@ also indicated that somknowledge associated with
transportation should be covered in this category filkansportation plannirggand

fiwalkability. &ontrary to ParticiparB, ParticipartA and ParticipanC suggested that

transportation knowledge would be much better classified as a separate category-in Topic

6 (seeTable 44).

ParticipariE indicated that the major focus of this categorfiUsban Quality o
which is important to him/her, but he/she alsoiseld adding anew category called
fBuilding Quality or Indoor Quality e/ she st ated that the Aqual
not onl vy ur ban guality but i n and around
fidaylightingd in the newly suggested category (Building Quality ledoor Quality).
He/she noted that daylighting was already included in F2fiat needed to be part of this
topic as well.

Based on his/her comments, the researcher realized that most of the Paifidpant
comments are already covered by CategbrBuilding, and Place, and Space) under
Topic2. This means the clusters that are | iste
potentially be related to both th€omford theme and to thBuilding Quality and Indoor
Qualitydo theme. Therefore, the reselagec created a new category under TepiQuality
of Life) calledfiBuilding Quality and Indoor Qualitythat merges most of the Categary
(Building, Place, and Space) clusters and includes Partieckpéns ¢ o mmEabld4s ( s e e
4).

43.2.4 Topic 5: Impacts and Reources
Categoryl: Ecological Footprint

ParticipantsB, C, D, and E agreed onishcategory and its clusters -igs
ParticipartA agreed on the category in general with some added comments. He/she
mentioned that &éenvi r on nietisnhadleariwhapisocoversd i s a
by this category. He/ she suggested to rename
more useful down the road for environmental considerations because this will include
damages andecessaryemediation.
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Category 2:Resources and Waste Management

Four of the participants indicated that the category and its cluBi@ok greato
While ParticipanBs uggest ed adding both o6carbon anal ys
He/she gave an example of some insulation products that use a blowing agent to make the
insulation, which is bad for the atmosphere and destroys the dfefsbe also added that
the gudent learn of how to get zero waste and zero water.

Category 3: Replenishable Sources

Participants A, C, and D accepted this category as it was presented to them.
However, ParticiparE st at ed, imost [ professors] I n o
Gerewable sourcésijt mearst he same thing. 0 rEdamisgthis he/ s he
category.

ParticipartB suggested adding some other aspects of renewablgysuch as:
ocean thermaknergyconversionand zero energysée Figure 4-8). He/she gave the
example of Cornell University, which hasuge projecemployingLake Sourceooling.
According to ParticiparB, t hi s project fAcan take cool oc
bring it up to helpre-cool, and[dothe]s ame f or the | ake. 0

Topics 5: Impacts and Resources

_Categories ___ Clusters

— - :
Ecological Footprint = © Envirenmental Impacts

Resources and o Reuse old Building Materials and Components WI
Waste Management  © Water Management (e.g. Recycle, Reduce, Rainwater Harvesting) L‘{L
o Waste Management (e.g. Recycle, Reduce...)
o Durability, and Adaptability Materials

Topic 5
Impacts and Resources

Replenishable o Renewable Energy Sources (e.g. Sun, Wind, Waves Energy, and Gravity and (/0“\ .
Sources Geo-Thermal Power...) f Dh\,'/
o Replenished Materials (e.g. Wood, or Clay (for Brick) and Sand (for Glass), -
Embodied Energy o Embodied Energy and Life-Time Energy Use (7,?{/
o Material with Lowest Embodied Energy (Wood, then Brick) \}fﬂ

o Materials with Most Embodied Ene@' (Aluminum)

Figure 4-8 Participant-B comments on Topie5
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Category 4: Embodied Energy

All the interviewees acceptedeticategory with its clusters-&s with the exception
of ParticipatC andE adding some commentRarticipaiC suggested adding one more
categoryo | i f e c y dhateeeds to hdveyits awa dassification under Tdpichis
would include more knowledge ohew developed materials and materials science like
Ophase change amat &mpil als gséeleiquip€MM)d uct s 6

Categories Clusters
e e b e G S R S P R B
Ecological Footprint o Environmental Impacts

Reuse old Building Materials and Components

Water Management (e.g. Recycle, Reduce, Rainwater Harvesting)

Waste Management (e.g. Recycle, Reduce...)

Durability, and Adaptability Materials

Renewable Energy Sources (e.g. Sun, Wind, Waves Energy, and Gravity and
Geo-Thermal Power...)

Resources and
Waste Management

olocoo

Replenishable

Topic §
Impacts and Resources

S
e o Replenished Materials (e.g. Wood. or Clay (for Brick) and Sand (for Glass)
Embodied Energy o Embodied Energy and Life-Time Energy Use
{ L CD< o Material with Lowest Embodied Energy (Wood, then Brick)
B / o Materials with Most Embodied Energy (Aluminum)
. % > e
it M Branatolt s o . ' . " Ix“;f?/kl\L’_;c A
e What do you think about the classification of this topic?
Should I add/temove any category? AR A AL

Should I add/femove any cluster?

Figure 4-9 Participant-C comments on Topie5

ParticipariE offered one comment to increase the knowledge covered by this
categoryHe/shes ai d , AEmbodi ed energy is really i mp
talking about with some of the educators tieday was going beyond understanding what
embodied energy is, but whit mears to chase something relative to its embodied
energy. o

He/she continued by giving an example of concrete that has a vergrigbdied
energy. He/she said,

O" A A fobeRainple concrete, which has very high embodied energy
because of the heg process and pulverization of the cemenbuld be preferred
environmental choice over another material, because concrete hagtsfor several
centuries. If you can build a building that last several centuries that has higher
embodied energymaybe hat is better than havinga building that gets torndown
AOGAOU OE@OU UAAOO OEAO EAO 1 AO0O Ai AT AEAA AT AO«
Therefore, ParticiparE suggested that embodied energy should be part of this
subject matter as well. The researcher will discuss this aspectéendatail in Chapter 6
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as part of the future knowledge that is suggestehe proposed framework (see Table 4
4).

4.3.2.5 Topic @ Architecture and Urban Development
Categoryl: Buildings and Cities

All the participants accepted the category, withbut ParttipantB offeringsome
comments regarding its clusters. ParticipantC, and D suggested classifying
transportation in a separate category under this topic. According to PartiCipiduat new
category should include knowledge like transportation planning, alternative tratismort
city connectivity, accessibility, walkability, and bHebility. Moreover, ParticiparE
suggested adding 6éurban densitiesd #Here as
Categoryl.

Category 2: Embedded in Place

All the participants accepdethis category as is.
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I Topic 1

Topic 2

Topic 3

Topic 4

Topic5

Topic 6

Table 4-4 Western Knowledge Frameworki Model-B

Categories Clusters
= The Environmental ¢ Environmental History o Environmental Pollution
5] Challenge o Climate Change o Tnvironmental Policics
E & o Global-Warming Potential
E o Water and Environmental
o= o Energy Sources and Associated Damage
é o Environmental Economics
Comfort © Psychrometrics (more general, and applies) ¢ Outdoor Spaces Design
'E o Thermal Comfort o Beauty and Aesthetic of a Place
S o Visual Comfort o Culture of a Place
h =l g o Indoor Air Quality o Tirgonomics (c.g. Special Comlort)
GE 6 o Building Typology
8 Climate © Climate and Weather
Acoustics ' o Acoustics in Design o Materials in Acoustics o The Reverberation Process
lcating and Cooling ¢ Thermal Environment o Dynamic Response of Buildings
= o Psychrometrics Chart o Moisture Control (I1ygrothermal)
= o Thermal Behavior of Building o Passive Design Systems
E o Building Envelope Performance o Active Design Systems
.E Ventilation o Natural Ventilation o Mechanical Ventilation o [ybrid Ventilation / Mixed Mode
& Lighting o Physics of Light o Electric Lighting
= o Daylighting
éﬁ Enclosurc © Double-Fagade Curtain Wall o Thermal Insulation
=~ o Green Roofs o Orientations
5 o Solar Panels and PV’s Integration o Design for Durability
5 o Infiltration and Airtightness o Design [or Simplicity and Acsthetic
5 o Solar Control
= Building o Energy Efficiency and Performance of:
2 Transportation o Elevators, scalators, and Moving walkways
— ¢ 4 o 9
Systems o Pumps, and Fans
Ecological Footprint o Environmental Context
Resources and Waste  © Reuse old Building Materials and Components
Management o Water Management (¢.g. Recyele. Reduce, Rainwater Harvesting)
o Zero Water
- ¢ Waste Management (e.g. Recycle, Reduce...)
8 o Zero Waste
] o Durability, and Adaptability Materials
3 | o Carbon Analysis, and Off-Gassing of materials
&) Rencwable Sources o Renewable Energy Sources (e.g. Sun, Wind, Waves Energy. and Gravity and Geothermal
= Power...)
E, o Ocean Thermal Lakes
] o Zero Energy
S o Replenished Materials (e.g. Wood. or Clay (for Brick) and Sand (for Glass)
E" Embodied Energy o Embodied Energy and Life-Time Energy Use
- o Material with Lowest Timbodied Energy (Wood, then Brick)
¢ Materials with Most Tmbodied Fnergy (Aluminum)
Life Cycle Analysis o Materials Science (¢.g. phase change materials (PCM))
o Building Life-Cycle  Analysis (c.g. Material Manufacturing, Construction, Use &
Maintenance, and Tind of Life)
Urban Quality o Eco-Master Planning o Decentralized .and Participatory
o Health and well-being o Microclimate and Sun Access
- © Behavior - Social Sustainability o Fnvironment, Socicty and Fconomy
!‘_: ¢ Urban Densities o Laws, Regulations, Ethics
= Building Quality and | o Quality ol Daylighting
S Indoor Quality ¢ Social Places (e.g. Courtyard)
E' E ¢ Physically Democratize the Workplace (e.g. Ventilation, and Lighting control)
'g o Give Buildings and Place Individuality, with Regard to Space and Character
o o Place Image and Emotions in Design
o Creale a Space that has a Sense ol Strangeness and Familiarity
o Create a Sense of Sceurity, and Isolation
o Producc a Sensce of Loncliness and Silence in the Space
= Buildings and Cities o Usc ol Energy
= = o Rethinking in Cities and other Forms of Human Settlement
S GEJ o Rehabilitating Txisting Built Environments and Citics
8 Ea Transportation o Transportation Planning o Accessibility
k] = = o Alternative Transportation o Walkability
= E o City and Conneclivity o Bike-ability
5 Embedded in Place o Drawing on Local Wisdom

o Updating Vernacular Architecture
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5. SAUDI ARABIA N CONTEXT FRAMEWORK

5.1 Architecture Schools andLocal Context

As already noted in Chapter 2, six schools in Saudi Arabia have architecture
programs. The first five of these were established between 1967 anqS#8fa and
Amir 2005). In 1967, King Saud University (KSU) was the first university to establish a
department of architecture. The University of Dammam (UOD) followed in 1975, with
King AbdulAziz University (KAU) in 1976, King Fahd University of Petroleum and
Minerals (KFUPM) in 1980, and Umm Al Qura University (UAU) in 19&&alama and
Amir 2005 Akbar 1985. More recently, Qassim University (QU) established its college
of architecture and design in 2008 and accepted its first students during th202Q08
academic yeafQU 2013. The relatively short period in which architecture emerged as a
discipline in Sadi Arabia makes it an excellent case study for making a comparative study.
Therefore, this chapter seeks to answer two questions: what are the similarities and
differences amongst the six schools of architecture in terms of four dimehgimterical,
environmental, economic, and soaaltural? Are these schools all similar enough to allow
one framework to be implemented laterally, or does each school have its own
characteristics that requires different frameworks for each? In answering these questions,
the goal of the proposed framework of this study is to integrate green design knowledge

into Saudi architectural programs, but in a way that is culturally sensitive.

To answer the first question, the research reviewed the goals, objectives, curricula,
couse syllabi, and course slides of these six schools in order to determine their degree of
similarities and differences. These materials will be compared with literature from some
professors and scholars in Saudi Arabia to answer the two questions thatsstre basis
of this part of the research. This will help the researcher to see if the all schools of
architecture in Saudi Arabia exhibit similar characteristics or if each school has its own
characteristics in terms of the four context dimensions.Aa@to ng t o t he school
syllabi and contents, a curriculum review, and a literature review, these programs are
different in curricular structures, class names, and length of study, but similar in context

This means thahe topics and the contentsalmost identical among these six schools
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and the classes discuss the same cultural, environmental, historical, and economic issues.

For example, the syl l abi for and contents of
Islamic cultural aspects andiyacy, neighborhood relationships, vernacular and Islamic
architecture characteristics, and environmental conditions and human behavior issues.
Moreover, sustainability issues like energy saving issues, efficient use -oémanable

resources, climate ardksign, water management and recycling, and materials recycling

and reuse are all covered by all of the programs.

However, to answer the second question, it is important to understand the reasons
for these similarities and differences. One reason fer dimilarities between these
programs is because of the nature of Saudi Arabia as a country. Saudi Arabia is not a
federation of states, each with its own economic, historical, and environmental issues, like
the United States of America. It is a Kingdonntolled by a King, one government, and
oneeconomyor a fAi s a monarchy basedC201%. Thes| amé h e ¢
King governs with the help of twentywo government ministries. Each ministry spazied
in a different part of the government, such as education and finance. In addition, Saudi
Arabia has thirteen provinces, each governed by a governor, who advises the King and
deals with the development of the provib& 2015. Though the six schools are located
in different regions, they address the same economic issues and fall under the same
economic umbrella. The economy is totally controlled by the government; the King and
the structure of the gowement itself are the most influential factors in economic
investment. For example, the cost of building materials such as concrete, cement, and steel
are almost the same in all regions of Saudi Arabia. The cement sector is highly regulated
by the governmdrin Saudi Arabia, which gives the government relatively high control of
cement priceEdwards 201R Consequently, the historical, environmental, economic, and
social and cultural dimensions of the six schools are considered the same, and they are
taken as a group, one school representing all. Moreover, the most important reason for the
similarities betveen the programs is that higher education in Saudi Arabia is totally under
the control of the government (i.e. absolute monarchy) and the state religion of Islam. All
of the six schools report to the Ministry of Higher Education, which recently mergled wit
the Ministry of EducatioSUSRIS 201k The higher education system and its knowledge
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base is grounded on the foundation of religious Sharia law, so religion is also a big part of

the structure of each architecture sahd herefore, Islamic social and cultural values are
inherent in the schoolsd programs, and all s
example, teaching Islamic cultures and Sharia law or Islamic law are mandatory and
required courses in all Sadiuarchitecture schools. Therefore, Islamic values are rooted in

each individual in the society and have a big influence on design studio.

Anot her reason for the programbs similar.i
of international architecturgrograms. This has led to the similarities between architecture
schools in Saudi Arabia and the schools from which they were derived. For instance, the
curriculum at the University of Dammam (previously King Faisal University) was revised
in the autumn 01985 with the cooperation and advice of Rice University; the architecture
curriculum at King Saud University was developed in 1967 by the United Nations
Educational Scientific and Cultural Organization (UNESCO); and the curriculum at King
Abdul Aziz Univesity was developed by Harvard Universibu-Ghazzeh 1997 Abu-
Ghazzeh formerlytaught at the College of Architecture and Planning at King Saud
University in Riyadh, Saudi Arabia. In his p
l sl ami c soci ety oGhazzsla (1907) lodgks fob theainflaencé bfu
international schde on the local context of architecture programs by incorporating the
|l iterature review with the current | ocal I S ¢
base of knowledge that covered most of the local issues. Based on his findings, the author
swggests that the curricula of architecture schools have been developed to reflect

international standards, although often at the cost of being insensitive to local issues.

Despite the many similarities in the programs, there are also some differences that
need to be considered before determining if these six programsisnéer enough to allow
one to represent alamelAkbar (1985t at es i n his paper fAArchit
Kingdom of SaudiAraba 6 t hat | aunching four schools of
different organizations should lead to diversity of programs and curriculum structures.
However, though these programs differ in length of study, distribution of courses, and other
factors t hey are very similar in content. He ad
underpinnings. As a graduate of King Saud University and a member of the Faculty of
King Faisal University, and having examined the course descriptions of other st¢hools,
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woul d say that t he dobhefaatthatthe six schoals avedocaged no b | e
in different regions helps explain the differenecurricular structures, class names, and

length of study However, because the historical, environmental, @ity social and

cultural dimensions of the six schools can be considered the same, the researcher has
concluded that they can be interpreted as a homogenous group, and therefore a single Saudi
Arabia knowledge framework could be implemented in all sixgsksh

5.2 The Initial Saudi Arabia Knowledge Framework (Model-A)

The Saudi Arabian contextrameworkf oc us e s on t he country
environmental, economic, sogiand cultural perspectives. These four perspectives or
dimensions were extracted from the literature review, documkate the Saudi
architecture schoolgnd interviews with Saudi Ph.Btudentsn architecture and allied
fields (se€lable5-1). Examples of selected types of documents inctudacula content
structure, course content explanat®noourse syllabi, and some lectustides The
stucentsselected for the study agltaduated from different schools of architecture in Saudi
Arabia and have experience and knowledge of the four Saudi perspectives.

Structurally, as shown iRigure5-1, theinitial Saudi Arabiknowledge framework
contains three layers of knowledge content, beginning autfacelevel with the main
goal (Saudi Arabian context) and progressing to the deeper objectives. The Saiah Ara
context is the main goal of tH@audiknowledge category, followed by broad criteria
including Saudi historical, economic, environmental, andosogitural dimensions. The
framework then progresses to tteepestevel, which is a set of targeted sofiteria
related to place and culture, vernacular architectteiegious and privacy issueand
economic issues.
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Saudi Arabian Context
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History
Social and Cultural

Economic
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Historical Economic Socio-Cultural Environmental

Climate

Scarcity of Water Resources

Energy

Building Materials

Health and Safety

Urban Development and Open Spaces
Ethical Principles

Housing Crisis and Infrastructure
Energy Cost
Materials

*  Islamic Architecture Religion and Privacy

*  Vernacular Architecture Culture in Design Process
Buildings Management

Ethical Principles

e o 0 00

Society in Design Process

Ethical Principles

Analyzing and Filtration

Clusters identifying the local context

Figure 5-1 the Saudi Arabian Context Framework Structure

5.2.1 Knowledge Analysis and Reduction

The researcher reviewed the curricula of the Saudi architecture schools to
understand the incorporation of local context in their current program criteria. The review
of course descriptions, syllabi, and some lecture slides shdwaedhey captured local
issues, including Saudi historical, social and cultural, economic, and environmental
dimensions (se@able5-1). For example, syllabus contendf the architecture programs
include Islamic cultural aspects and privacy, vernacular and Islamic architecture
characteristics, and environmental conditions and human behavior issues. Also, the syllabi
discuss issues of sustainability like energy sawésges, efficient use of neenewable
resources, climate and design, water management and recycling, and materials recycling
and reuse are al/l c oV er e th addition, ahke localasbuest he s ct
captured in the s tshsoppdrteddby alherdooahssues feundiuretmnee a
literature review. The researcher used these documents and the literature review to extract,
analyze, and filter the local context of the four dimensions and determine the criteria most
representing the Saudontext. The researcher photocopied all thee ho ol s, documen
took notes made comments and gatheredll information related to the above four
dimensionsThe volume of the dataasreduced into manageable piecafier which the

researcheperformeda cluster analysiéseeTable 5-1) to determir that all knowledge
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related to Saudi Arabian issues was covered and to gega$worthwhile to undertake
additiona development and assessnt of the quality of knowledgeThe extracted
knowledge from the schools documents was triangulated and merged with other issues
from the literature review to create the initial Saudi Arabia knowledge framework. For
example, in tk last three decades, several scholars, writers and thinkers have written about
the current problems and the future of the Kingdom in term of shortage of water resources,
dependence on the oil as the sole source income of the country, rationalizatienggf en

use, and encourage people to avoid negative habits in the use of resources (see Section
2.8.4, ChapteR). All these issues and other issues related must be included in the new

Saudi Arabia educational framework.

All of the information that was gatieal was classified and categorized under four
dimensionsA basic coding system was designed to
literature into four categories: history, environment, economy, and society and culture.
Historical aspectsnclude Islamic ardgditectural characteristics, vernacular architecture
characteristics, conventions, customs, laws, and deaisaking processes. Social aspects
include comfort, health, indoor environment quality, access to facilities, participation,
control, education, safy, and other factors. Economic aspects can be defined by efficiency
of use, ongoing costs, capital costs, operation costs, durability, adaptability, maintenance,
and other factors. Finallyenvironmental aspectsclude climate, scarcity of water
resoures, energyssues buildings materials, health and safety, urban developraadt
other factors

5.2.1.1 Categories, and Clustersf SaudiAspects

The review of the Saudi school sd6 documen
studies revealed ninetyne criteria. These three sources of criteria were triangulated with
each other to be sure that they all gathered information cover all Saudi cdhtxtthe
researcher analyzed and classified the collected criteria into four dimensions: historical,
environmental, economic, and sodoltural dimensions. A number of categories identify
each dimension, and a number of criteria identify each categoeyndmber and nature of
the criteria vary from one category to the next according to the category itself and its
importance in matching the local cont¢s¢eTable5-1).
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Table 5-1 the Initial Saudi Arabia Contexti Model A
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