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BEYOND B0UNDARIES.W'EAVING CONNECTIONS 

The American Indian Housing Initiatixe ( I IHI)  is a national 
collaboration betneen Penn State and the Unilersitj of 
1 asliington with Chief Dull Knife College and the Housing 
Iuthorit! of t he  Aorthern Cheqenne Resenation.] T h e  pro- 
gram integrates research and education in the area of sustaina- 
ble communit) building practices nith hands-on interdiscipli- 
nar! experiences for students. facultx and design professionals. 
The program focuses on the housing crises endemic to 
Imericari Indian resenations and proniotes economically and 
enxilonmentall~ sustainable design strategies. Established in - 
1998. the academic program concentrates students and facult! 
in the design disciplines of architecture, architectural engineer- 
ing and landscape architecture. but also includes students nit11 
dixerse backgrounds such as nutrition. biolog and education. 
The j earlong. three-part design-build sen  ice learning course 
pixots on a summer design-build program situated on tribal 
lands where facult) arid students are joined b j  practitioners and 
the Uorthern Che!enne conimunit? in the construction of 
housing and communit! facilities. Projects constructed to date 
include an adult education literacj center. a communit! 
meeting hall and three privatelq o ~ + n e d  residences. Bridging the 
a( adem! and the  profession. practitioners ui th backgrounds in 
architecture. historic presenation. landscape design. er~gineel-  
ing. construction management and xarious huilding trades join 
xiith students in the planning arid construction of loadhearing 
ctrawbale huildings arid associated landscapes. Spurred b! 

Bz~dClu~g C o r n n ~ u n l t ~  (The Boyer Report). the I IHI  creates a 
collahoratix e. interdisciplinarj. actix e learning enx ironment 
linking students and practitioners across the countrj and across 
generations in a conimon pursuit of an ethical basis for the 
\\ark. Combining innoxation in aichitectural and engineering 
design with projects of social consequence. I l I I l  broadens all 
participants unde~standing of e m  ironmentall! iesponsi~  e tech- 
nologies through research and  the inclusion of an  under- 
represented population through the dpplication of that re- 
search. 

HOUSING CHALLENGES: MARKIKG TURF UNDER THE 
BIG SKY 

RIarliirlg turf is a contemporar~ reality for the horthern 
C h e ~ e n n e  Indian tribe. Federal resettlement 100 !ears ago on a 
portion of their n a t i ~ e  lands on the upper plains of eastern 
Vontana separated the hor thern  Chelenne from their nomadic 
huilding traditions. Traditional design strategies for nomadic 
life hake shifted to the malting of permanent settlements. TI ith 
the realit! of stazis on the resenation and in the absence of 
relexant building traditions, marking t e r r i t o ~ .  aiianging exteri- 
or space and rooting huildings into the ground sheltered flom 
extremes of ~ i n d .  heat and cold ale not familiar forms of 
building for the hoi-thern Cheyenne. I s  a result. U S  Depart- 
ment of Housing and Lrban D e ~ e l o p ~ n r n t  (HT D) housing and 
the accornpan~ing planning strategies are poorl! tonceixed arid 
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shodtlil! I~uilt \titti little forethought and e l m  le>s of a futurc. 
Statistic- illuinirlate the tribal housing crisii on I ir ie~ican 
India11 reser~ationq: 

Zine~it an Indians reprewnt b! far the rno~t  pool]! housed 

sectol of the 1 .S. population.' nit11 onl! 25' o of the national 
population haling acceptalde Ilousirig: 

Sixtynine perccnt of n a t i ~ e  Imerican* i r ~  tiibal area:. muqt 
"'endure sex elel\ oxercronded conditions in vliich 18. 20. or 
men 25 persons are jannned together in siriall two-bedroom 
houses."-' 

In trihal areas. oxer 32 percent of homes are o\ercrouded and 
hahe ierious physical deficiencies. In comparison. in the 
Lnited States as a \%hole. onlq 4.9 percent of households are 
01 ercron ded.' 

The alerage life span ot a Plains Indian is 45 !ears.' 

Historically. federall! subsidized housing programs addressing 
the tribal housing crisis ha l e  failed due  to lack of education. 
commitment. tribal irn ollement. or acceptance. Short-liled and 
limited. HLI) housing programs often ignore cultural and social 
xalues of the tribes. utilize inefficient. modular housing 
technologies. arid import labor and materials into coininunities 
where both abIe labor populations and indigenom building 
materials exist. 

AN ALTERNATIVE APPROACH: WORKIKG FROM THE 
IKSIDE OLT 

A1HI"s conimitinent to the Kortllern Cheyenne community. 
mith our central partner. Chief Dull Knife College. is directed - 
t m a r d  local impro~ements ~ i t h  the  potential for national 
application. 1 orliing from tlie inside out. AIIII allons the Tribe 
to utilize the research. expertise and  technical assistance of 
facult! and design professionals in defining their oMn terms of 
sustainable dexelopment. In an effort to di~niriisli tribal 
dependencq on federal programs. 4IHI explores alternative 
solution. to tlie housing crisis through the utilization of 
regionall! appropriate materials. green design strategies. and 
co~nrnunit! -centered construction processes in the creation of 
cornmunitj, facilities arid homes that reflect thc Tribe'c culture. 
\ alues and \ision of subtainabilitj . In  collaboiation with AIHI. 
the holthern C h e ~ e n n e  Housing i u t h o r i t ~  ha. deleloped an 
apprenticeship program in which tribal member. will \+orb 
side-b~-side -it11 students. facult! and  practitioners to learn 
hou to ImiId utilizing stranbale construrtior~ and o t h e ~  sustain- 
able bl~ilding technologies. In turn, these indigenous appren- 
tices \till appl! their gained sliills to the construction of 
additional housing units. educating Inole cornmunit! members 
in the process and x+orl&ig tonards a model of cornmunit! -built 
sustainal~le housing. 

AIHI THREE-PART COURSEWORK: PREPARE, 
PARTICIPATE, REFLECT 

AIHI coursemorli (ARCH 497H: Cornmunit\-Built Sustairiahle 
Housing) introduce> ctuderith atudqinp architecture. engineer- 
ing. landscape aichitecture and a range of othel discipline< to 
emeiging sustainable technologies. and applies these technolo- 
. . 

gies in a public context. engendeiing issues of ethics. ethnicit\. 
econom]. and  politics into theil xtorh. Student3 of all expeti- 
ence lexels a le  ~epiesented in the coulse. ranging from filst- 
Jeai to gladuate students. The course~toih p r o ~ i d e i  an  oppoitu- 
nit! foi students to tahe part in the application arid exahation 
of stlawbale techno102 through the design and constru~tion of 
a building o n  the \ioithern Chepenne Indian ie*eiration. Pait 
huilding project3 include p r i ~ a t e  and corrirriunit~-o\+rletl 
houies. a communit) c en te~ .  an adult education literam center 
and landscaped couit~aid.  The course objecti\es for student- 
a le  to: (1) recognize aflects of cioss-cultural mteraction and 
ethic< as applied in the de\elop~nent of a housing p ~ o g i a ~ n  ioi 
Arne~ican Indians. ( 2 )  a~seas  the application of aqtainahle and 
comrnnnit!-built l iou~ing methods or1 an Indian recer\ation. 
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and (3) understand the attributes and limitations of strawbale 
building methods. T h e  course is implemented in three parts: 

Part 1 (Spring Semester): Preparatory Actizrities 

Students relie\\ existing applications of strawbale construction 
witli a specific emphasis on housing in ~riargirialized communi- 
ties. The attributes and limitations of loadbeaiing strawbale 
technologies ale presented. and a test uall  is constrncted to  
introduce building methods and elaluate the strawbale wall 
sjstem. Concepti of cross-cultural interlention and the affects 
of culture on the design of buildings are presented. nit11 a 
specific ernpliasi> o n  -lnie~ican Iridiari culture. R oihshops 
include coolting natix e foods. building mock-ups arid discussing 
Cheyenne culture u i th  artists. tribal leaders and educators 
inxited to Prriri State. Cornmunit! design arid delelopmerit 
concepts are introduced arid linkages are explored hetueen 
housing and lalger cornmunit! capacitj building issues. Stu- 
dents are introduced to project partners and ueh-based tools for 
collahoiati\e exchange of deqign ideas with their peers in a 

ii~nilar murse at our partnrring academic institutiorr. in 
addition t o  projert ad&orr from t h e  Uortlierl~ Clie!eiine trihe. 
Students and facult! consult with practitioricrs experienced in 
con>truction documrritation. rriatcrial specifications arid order- 
ing. construction scheduling and management in preparation 
for the suinrrier construction phase. 

Part 2 (Surnnier): Participatory Learning Experience 

The class tra\els to the Uorthern Clie!enne rebenation to 
participate in the conqtruction of a strawbale building. t\orliing 
side-bj -side witli tribal members. alurrini practitioners and 
peels from our partnrring academic institution. F hile on-site. 
the! take part in worlishop presentations. stud] circles and 
other social and ceie~nonial activities \tit11 tribal members. 
Students xisit pre~iousl! completed projects to assess the 
performance of the s t r a ~ b a l e  walls arid the functionality of 
prelious designs based on inspection and post-occupancj 
intervieus. Students are required to docunient their on-site 
experience on the resenation through drawings. photography 
and uritings. and mahe obsenations about the application and 
liability of sustainable building technolog in the region. and 
plan for the future irriplernentation of piojetts the following 
!eai. 

Part 3 (Fall Semester): Reflection and Recording 

Students compare their expectations of the building process 
and on-site experience v i th  their actual obsenations. Students 
record their experie~ices and work through photographic and 
\idea compilations and as-built drawings and models of the 
ploject outcome. The) offer suggestions for impro~  ement of the 
design. con~truction process. collaborati~e actilities. arid inter- 
action with the tribal members and summarize the results of the 
pioject for inclusion in the informational 15ebsite. The course 
concludes vith a public presentation of the )earlong effort to 
the unil ersit! cornmunitp. 

RESULTING KNOWLEDGE, COMPETENCIES AND 
SKILLS 

Students gain first-hand Itnox$ledge of one of man! emerging 
austainahle building technologies. arid a \\ ol Ling linou ledge of 
the capabilities and limitations of this technolog. Ha\ing 
applied concepts of sustainabilit~ to a real situation. the? 
acquire a multi-dimensional understanding of the tensions and 
tladeoffs that can exist bet\\een design options. BJ ~ o i k i n g  in 
gloupb and tollahorating \+ith students in o the~  diwiplines. the\ 
de~e lop  communication and team problem-sohing skills. Tlie 
liands-on tomponenth ot designing and huildiii; a l h  students 
to dexelop competencies in  ork king ~ i t h i n  the p h ~ s i d  
coristraints of rriaterial piopertieq and  graxit! as the! negotiate 
inte~cultnial yensitixitj and the ethics of design and tonstruc- 
t1or1. 
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PRACTITIONER ENGAGEMEKT IIV AIHI 

eaxing the acadeni? and the profession, alurnni practitioners 
with dix erse baclsrounds in architecture. historic preserxation. 
landscape architecture. interior design. engineering. construc- 
tion management. ~ a r i o u s  building trades. ait education. 
filrnma1,ing and teaching join uith students in the pldnning and 
construction of straubale structures during the summer. The 
participants are recruited with information fljers sent out b! the 
unix ersities' alumni organizations. promotional xideos and 
booklets. announcements in architecture ne~sletterb. through 
program feature stories in print and media. and personal 
contacts. Professionals pa? a program fee. partiall! offsetting 
student expenses on-site. Approximatelj ten  piartitioners from 
across the country participate annuall!. joining fittx students 
and fix e facultj ine~nbers. 

Architects. engineers and contractors u i t h  expertise in con- 
struction documentation. material speciticationc and ordering. 
construction scheduling and management are consulted bx 
students and facult) late in the spring semester in preparation 
for summer constluction. During the summer. practitioner- join 
students on-site foi the duration of the building phase of the 
uorli. The roles of student. teacher arid professional dissolre as 
construction rorninerices and leaders emerge from all the 
participatoq g roup .  Foi the students. x~orlcing alongiide design 
profeasionalq and builders. opportunities for leaining are 
distinct fiom the lessons p i n e d  from summer office inteiii- 
ships. The free exchange of ideas made possible through the 
social act of building allox+s students t o  more coinfortahl! 
project their ox+n futures on to the professional paiticipants. -1s 
eduratoi s and pi ofessionals alike seek x enups f o ~  constructix e 
inteichanges b e t ~ e e n  the students and practitioners. -1IHI 
offers a worthj middle pound.  poised b e t ~ e e n  the acadeinj 
and the profession. The shared territo?. be! ontl boundaries. 

( 1  cdtes po*itix e l i n l q e .  Iwtween *tudenty and On 
this pourid all paiticipant- piacticc \+hat Thoma. Tishei, in his 
addiesb to the 414 Boald of 1)irectols adiotated. that is. oui 
'.tole qliills inxolxe not ju5t and underctanding of building 
design. materials. and technolog. but an ahilit! to  see 
ielationships. iesolbe tonll~cth. embrace arnbipit!. and e m -  
.ion the future."-s." 

RESPOkDI1G T O  SUSTiINARLE DESIGh I\ 
ARCHITECTURE ARD THE BVILDING lhDCSTRY 

The l I H I  course series ~esponds  to the rapid shift current11 
taking place promoting the design and construction of buildings 
that are healthier for occupants. more energ-efficient and ha1 e 
minimal negatixe impact on the enxironment. Buildings and 
their construction proceb-es repreaent significant contributors 
to ene rg  depletion and natural resource consumption. ac- 
counting for one-sixth of the ~ o l l d ' s  f r e s h ~ a t e r  xlithdra\+als. 
one-quarter of its nood hanest. and tuo-fifths of its material 
and ene rg  flows. in the Lnited States alone.8 Considering that 
"54% of the T. .S. ene rg  consumption is directl? or indirectlj 
related to buildings and their construction" and that e n e r g  
costs continue to  rise. the need to minimize the effect of 
l~uildings on the  enxironnient becomes increasinglj relevant.' 
-1 \+idel! accepted concept in green building design and 
construction is a shift a \ + q  from linear and sequential design 
processes tonards an integrated process allor+ing for greater 
systein efficiencies. The roles and contributions of multiple 
disciplines rnust he recognized siinultaneousl! to achiere 
success. .In integrated design process requires neu formulations 
defining h o ~  design and conbtruction teams operate in a 
collaboratix e design ern ironment. The l I H I  course series offers - 
a means of preparing students from xaried design disciplines to 
function productivel:, on integrated green design teams. 

EXPAKDED VISIOIVS OF ARCHITECTURAL 
EDUCATION AND PRACTICE 

The -1IHI course sei ies pox ides a distinct pedagogical h! brid 
of collal~oratix e learrnng arid public echolaiship. In addition to 
dexeloping al~ills and a ieyeaich bod\ in a specified field. 
students in a collahoiati~e learning enrironrrient gain an 
appi eciation for the  d!namics of integratix e process in xz hicli a 
student's di~ciplinai? rl~ills iriforrn a greater interdisciplina~ 
effoit. hen the  reseaich a student performs in the lab informs 
the \+ark carried out in the r ~ u l ~ l i c  reahn. the borderc of 
collaboratixe learning expand to include a real-life client and 
coinmunit). In the  cultuiall~ iicli and historicallx dex astated 
context of the \orthein C h e ~ e n n e  communit!. issue5 of ethics. 
cultuie. hiqtorj. econorm. politic\. lace and the unlinox\n 
become matters of practical concern. The  developinent and 
s u n  ixal of l l H I  i i  dependent upon the flexihle x\orlting 
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relationship of all colleagues in\ 011 ed. a ~ r l a t ion~ l i ip  that is 
collahorati\ e in it> truest senw - a "t o-laboring.^' Cat 11 .11111- 

mel. on--ite in Ilontana. the lolep of all participanti are 
d~namic .  Fol instance. a land*cape architect ui th experience 
~\oikirlg nit11 cornmunit! non-plofits ma! find liinlself networl\- 
ing nith tribal  ad^ ocac! gloup- one da!. and vorlting on the 
design of green space tlie next. -1 graduate student in 
architecture might dil ide he1 time in RIontaria between 
meetinga \\ith tlihal hou&g authorit! rrienlbeis in determining 
solutions to housing needs. ~ l o ~ h i n g  a i  a ere\\-rnernl~er on the 
construction site. and driving the student t a n  on field trips to 
IIedicine Rheel. a R ~ o m i n g  rodeo. or a pol\-\\on at a nearh! 
resen ation. The \ ice President of the tlibal college could be 

orkirig M ith a grant-M riter on a budget for a USDA proposal in 
one hour. and in the next, rndhing a trip for more Mater jugs at 
the construction site. Essentiall!. each person's role is fluid. and 
the success of each project depends upon the understanding 
that eveqone is a ltej contributor to a greater effort. and that 
leadership i s  collaboration. 

In his book Learnv~g b? B ~ l d u z g :  D e s ~ p  ond Con~trurtion zn 
Ai-chit~ctural Education. R illia~n Carpenter explains the a d ~ a n -  
tages of this t!pe of public scholarship: 

-"R ith the recent forus on redesigning the na! an architect 
learns. construction studios are an ideal xehicle to 
s!nthesize complex areas of linouledge . ..Construction 
studios ohter a \\a! to learn in a practical sense without 
sacrificing a high caliper of design. .. [and] can of3er 
students the opportunit! for cross-disciplinaq approaches 
and projects that reach out to the community groups who 
are in need. Most of all. students learn the abilitj to 
communicate ~ i t h  teammates and actual clients.. .and that 
architecture is a collaborati~e effort and not an exercise in 
isolation. Both in school and in practice. the ethic of giring 
back to societj can be  encouraged."'" 

As an ambitious pedagogical model. the 41HI course series 
seeks to enhance tlie qualit! and meaning of integrated 
research. education and outreach in the greater acadernic 
cornmunit!. The three-step process of experimentation. appli- 
cation and assessment serves as a   nod el for other programs in 
the u n i ~  ersit! cornmunit! seeling to integrate teaching and 
research and deplo! laluable ~esearch  rcsults. 

TECHRICAL RESEARCH: REFINE1ZEhT AND 
DEPLOYMENT OF STRAX BALE BCILDING 
MATERIALS 

The prirndr\ l~uilding technolo? emplo~ed  on XIHI projects is 
loadbearing. "Nebraska-st!le" b t ra~bale  construction. Delel- 
oped on the Plain; oxer a rentul? ago. stra\\bale i onstruction 
utilizes an agricultural \\aste product that is ahundant and 
alailahle on the \orthem Plains. and has been successfull! 

e~tc~I~li.lri.d a* an app~ol)l iate altclndti\e I)uild~ng niate~ial in 
the ~egion. The I d e s  ale stlapped to each other and to the 
touritlation. then h i s h e d  on the exteriol and irite~iol nit11 a 

durahle. poltlar~d cement based three-coat .tucco on metal 
lathe. The thlee be\ benefits 01 straubale are: (1) the utilization 
of an aglicultural uaate product fol the l~uildirig bt~uctule in 
lieu of uood framing. (2) the ~olunteer- l r iendl~  nature of the 
I~uildillg piocesa that fosters conimunitj in1 o l ~  crnent: and (3) 
the du~alrle and energ! efiicient performance that dramaticall! 
reduce- maintenance and heating costs. T u o  he! perforrnancc 
cpestions that challenge stlax\bale applications are the load- 
bealing ~apacit! and insulating value of stiaubale \\all$. The  
absence of this data results in highl! consenathe values to be 
used in structural design and e n e r o  modeling. limiting roof 
spans fol stra\\bale structures and constraining life-qcle cost 
anal\& of e n e r g  savings. Our course research focuses on the 
optimization of mechanical and thermal behaliol of strawhale 
wall s~stems and their compatihilit! ~ i t h  .olar and ~ i n d  
energlet. 

Lnder the guidance of facult!. research assistants and practi- 
tioners. students from xarious disciplines build wall sections 
and l~uilding assemblies in an instructional laboratox? to 
prepare them fol 011-site construction. These projects are used 
as test bpecirnens for experimentation b! the class nith the 
structural and thermal properties of strawbale balls and related 
green technologies. Specific research objecti~ es assess the load- 
bearing capacit! and insulating properties of strawbale ~+al ls -  
t no  properties for ~ l h i c h  little formal research and experinien- 
tation has been performed. Laborator) structural testing of 
mock-up ~ a l l s  is ongoing. Embedded e n e r z  temperature and 
humidit! sensor; were installed in our recent project to monitor 
long-term building performance predicted through e n e r g  
modeling softmare. this much-needed research delelops, 
students and faculty mill be able to integrate results into 
expelirnents that explore the most effecti~e relationship of 
strawhale walls with ltind and solar energies in sustainable 
building systems. 

DESIGN RESEARCH: THICK & WET VS. THIIV & DRY 

The most recent constructed project. t he  Aolthern C h q e n n e  
Tranbitiorial House. combines loadbearing strauhale construc- 
tion ~ i t h  an insulated concrete formnork (ICF) fouridation and 
structuldl insulated panel (SIP) roof and end gable nalls and 
radiant heating in the floors. The house is composed of two 
fundamentall! different building sgstenls. The straltbale walls 
come flom a local resource. u i th  miriirnal en~ironmental  
irnpact. The "uet"' construction s! stem irir oh ing straw bale 
stacking metal lathe and stucco is laboi intensir e in \\ hich 
\ a l w  is. added at the site of construction. The finishes of the 
valls communicate the  high13 handcrafted nature of the  
construction process. In  contrast. the ICF foundation. SIP roof 
panel-. cngineeled wood products, and cornpo4te fiber-cement 
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]maid m d  plastic c oi~iposite detlcirig are highl! indudiialized. 
u n i ~  ersal mate] ials. p t e -a s sed~ led  \\ith 1 alue added in the 
tactor?. Ret opriizing the urle~nplo!ment rate oi 'iO1'/i/o or1 the 
rescr\ation. the design attempts to keep \\oil, a t  home thiougli 
ori-site lalmi in t rns i~  e acti~it ies.  lichitectural design ie-earch 
occurs at the jurictu~.e> of the>c bi-polai s!stems: B et \a. dr!. 
thick I b. thin. local 1s. global. tiandcraftcd 1s. machined. Detail. 
at t he  \\all to flooi junctures arid wall to beam attempt to 
amplif, these distiriction~. The  windo\+> are pushed flush to the 
evterioi \$all plane creating two-foot deep n indon sill3 orna- 
nierited b! childien's ceramic tiles. The deep mall. uncommon 
in industriahied constluction s!stenls. allovs for the literal 
inhabitation of the nall \olume. Bindor\ placement5 flame 
distant vieus and emphasize the  all's protectile depth. 

THE FUTURE OF AIHI AKD PUBLIC SCHOLARSHIP 

ith lead collal~orators in Penns!l\ania arid Y ashington. the 
AIHI collal~oration is challenged b! geographical distance. and 
compensates for tliis distance ~ \ i t h  a col lec t i~e  sense of 
leadership. Stretched across the countn. ,4IHI has progie>si\ el! 
de~e loped  an identit! separate to. !et dependent upon. the 
institution< it joins. ittracted to the gassroots. briclts-and- 
mortar. hands-on nature of -1IHI. collaborators see iri its 
structure the potential to not oril! rrialce learning actite and 
research meaningful. but also-the potential to change lil es. The 
program qeelts produrtix e working relationships. actil el! ad- 
dressing social a17d pedagogical priorit!. mhile benefiting all 

who participate. Public scholarship programs such as AIHI put 
--lino\\-ledge in the serl-ice of a more realized democracy."" 

It is oui goal for 11HI's C o n i n i ~ n i t ~  Built Houbirlg Program to 
s e n e  a- an alternatixe planning rriodel tor tribes across the 
countr! looking for aftoldable solution& to housing sho~tages. 
B orl< i- Ileing disseminated through peer ne t~or l r ing  and 
progranib .uch as the  Intcragenc! Corlierence on Strategic 
Planning in Indian County.  Z a t i ~ e  eDGE. Code Talk and the 
\ U H C  Leaderdiip Institute. The unique academic collabora- 
tion betxeeri Penn State and the U n i ~ e r d j  of B ashington with 
Chirf Dull Iinife College can s e n e  as a liable uor l ing  model in 
inter-collegiate collaboration and educational exchange. and - 
m o t i ~ a t e  other tribal colleges and state uni~ersi t ies to join 
forces in forming educational initiatixes that join public 
scholarship with social priorit!. Finall!. through tliis collahora- 
tion of the tribal communi t~  and u n i ~  ersitj communi t~ ,  lines of 
educational exchange will soon be established. enabling tribal 
students from Chief Dull Knife College to continue their 
undergraduate studies in the graduate programs at the appli- 
cant u n i ~  ersities. 
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