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Implementing Information Technology in Teaching: 
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Infe~rn~ation Tee linolog (IT) i i  not od\i  affecting the n a j  u e  
derig~i. conitruci arid nianagr buildings. it also impacts the u a ~  
arc711itecture is taught. hat uied to be a marginal influence on 
teaching has berol~le a focus of experimentation at man!, 
architectlire sc hools. Educators that ~ i s h  to integrate IT into 
their teacliing. Iatl\ guidelines and infornlation on precedent* 
in order to conreptualize a digital rebource that best meets their 
specific needs. Tliib paper discusses the design. in~ple~nentation 
and e\aluation of the Interactne Structures llodules (ISZI. bee 
Fig.1). a digital teaching tool for teaching Structures to 
architecture students. Thr  tool accompanies an instructor- 
taught course at the Hanard Graduate School of Design ( G I ) ) .  

Teaching Structure< to architecture students Inearl> arc omnio- 
dating a group ot *tudentq \\it11 a wide range of capabilities in 
quantitatix e anal1.i~ and in the design of structural s! sterns. 4 
significant percentage of students seek a n  architectural educa- 
tion as a Ma) to enable cleathe expression and ha le  little 
intereit in thr  drldl\bis and design of structural sjsterns. 
Students at the GSD traditionall! perceix e the Structures (ourbe 
a* difficult and fast-paced. The t\\o-semester course is embed- 
ded in a sequence of technolop courses that co\er Building 

Trc hnolog! a+ nell  a i  En~ironmental  Sitem.. During the 3 112 
,ear-long hllrcll I prograrn. Structures is taught in the 3rd and 
4th wn~ehters: the (la+ size ranges froni 45 to 60 students. 

(;SI> students spend the majorit! of their time on Design 
btudio. and .upport courses such a i  Structures llaxe to ( ompete 
for their attention. Due to the amount of material to be co\ ered 
in Strurtures the course dealt little with de4gn appli~ations oi 
structural principle~. The s~n thes i s  het~keer~ design and struc- 
ture> \\as to o c ~ u r  in design studio. but ztudenti needed more 
help on dealing with issues of structure than could he pro1 ided 
in the itudio setting. The author decided to change the nature 
of the Structures course and introduce a more in-depth stud! of 
-tructural system design. Bl doing so the expectation Mas to 
irnpro~ e the motix ation of students and teach the material more 
effei ti~el!. The shift in the course focus depended on an 
arc eleration of the  learning pace since all fundamerital topics 
still needrd to be c 01 ered. B) pro1 iding an online resource the 
instructor hoped to accomplish this goal. 

PEDAGOGIES AND PRECEDENTS 

Prior to de\eloping an IT-enhanced course it is essential to 
clearl! define the prdapogical ohjectixea. This section presents 
a brief literature rexieu and precedent stud! that helped to 
conceptualize k e j  aspects of I S M  T N ~  pedagogical theories 
u ere partic ularly rele\ ant. 

Perltini Theor? One proposes four babic element* for sucte>sful 
teachin;: during the first phase. clear information needs to he 
deli~ered to the student. and progress of a student should he 
monitored. Students should then engage in thoughtful practice 
of the material. i~nmediatelj follomed 11t feedback from the 
instructor During the last phase of learning the student engages 
in highl! reuarding. mot i~  ating activitieh nith the objecti~ e to 
obtain a deep understanding. 
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. . 
t ont r])ts tli~ough interacti\ e ~nultilnedia prew~~tat ioni  I an  
deepen student'- ~mtler&mding. \ i t h l  thew 1)roatl area<. for 
example %eanis'. instructors need to define more h c  u ird area.. 
or ~rndc~atuntlrng coal\ sut.11 a i  -streiws' or "deflrrtions^. . L 

Student. ac ti1 el\ ar~derstand these goals b~ nlrani of undo-  
atond711g I ) C ~ ~ O T T I I ( I ~ C C ~  desigrred *'. . . to help student- dc\elop 
ant1 derrionqtrate unde~standing" (B islie 1995). Irr Strurture. 
~~ l ld~ lh ta l~d lng  pvforman(es can include the i t u d ~  of case<. 
deiigr~ aisignn~ent. or 1 ertain t ~ p e s  of problem set.. lsses>n~ent 
and iredbac.1, illoldd he ongoing during thiq learning process. 

Bliile deleloping ISM the author was able to drau from 
exten4le experience nit11 IT-supported teaching method* at 
the GSD. hl, predw rcsor. Professor Spiro Pollalis implen~entrd 
a \+el)-enhanced Structures course in the spring of 1998. He 
subdi\ided the course material into neelilj tonterit ~riodules 
and posted all cwme material online. 4n as~nchronous 
diqcussion forum tornplerner~ted the course u e b  site. \X it11 all 
materials conitantl\ at their disposal students Mere aide to stud! 
at their onn pate and adapt to the l a q i n g  time demands for 
studio. The pedagogical concept. dexeloped in collaboration 
nith researcllerq of the Hanard  Graduate School of Education. 
nas based on tlie phases of preparation. information from 
qourtes, thoughtful practice. feedback and reflection. Pollalis 
describes hi< approach as '-. . . auton~ating the cow path'" 
(Pollalis et a1 2000). The use of IT enhanced the efficient\ of 
presenting the whject matter without changing the course 
content. 

INTERACTIVE STRUCTZiRES RZODULES: OBJECTIVES 
AND DESIGN CONCEPTS 

Uriderstandirrg user profiles and needs i i  lie! M hen designing an 
orllme teaching tool. For the Structures course at the GSD it 
was clear that helping \+ealter students to studj more efficientl) 
would enable the nhole group to mole  along at an incwaied 
pace. For ~ e a l i e r  students, the lack of baiic mathematical and 
ph! sit a1 ba~lyrcmnd ltno\\ledge f r eque~ i t l~  agpa! ate< their 
difficultiei in Structures. Other students do not perform \+ell 
becau.e the) lacli the motixation to engage the material. B j  
crush-referent-ing qtructural concept\ to design arid l~uilding 
cc)nstruction it wai hoped to better m o t i ~ a t e  these student>. i t  
tlie same time certain students are particularlj intrre~ted in 
Structure- and need more challenging material. 1 srnall group 
\\&lea the first heriie+ter of Structures but participates in the 
s e ~ o ~ r t l  semefter. These students h a l e  to relieu Ice\ concepts 
quicld! in order to ease their integration into the I lass. 

Information Iht(9go11~9: 111Iornlation i11 ISRl is catrgorized in 
'Content RIodule-' and .Content Format'. T h r  '(,or~tc.nt RIod- 
ule-^ in( lude the diffrrent gmeratwe tol~rcs oi Structure,. for 
examl~le .trus>ebq or 'frame.'. The iriforriiatior~ vitliin each 
'(,ontent RIodulr' i i  plrsentrd in the following "(:ontent 
Formati': 

Lrc turr: presents a suhtopic or undcr\/andrng goal ithin 
a content  nodule (e.g. 'bncldir~g of long cmlun~~is' for a 
t ontent nlodule on 'colunms') 

Case Studj: explores issues of Structures uithin the 
context of a real building: case stlidiei are often acsociated 
\+it11 w\eral content modules. emphasizing the cormec- 
tion< hetu een topics 

Exarnple Problem: intrractile example nith d u t i o n  
l-sewnent:  qualitatixe and quantitati~e question* that 
allov students to a s s e s  their compreherlsion of the 
material: include5 graded quizzeh 

Construction Issue: ties in a strut tural topic mith questionq 
of huilding constructiori arid detailing 

Design Issue: highlights the design implicatioris of a 
structural topic 

Datubrrw: The content of ISM is presented in sr~iall (ontent 
units that reiemhlr electronic Lenrmng Oblrctc (1 ile) 2001). 
These are stored and organized in a relational database. 
Frequentlj, topics - as for example 'reactior~s' - are dealt ni th 
explicitl! in one content module. but relate to man! diftrrent 
sul).eyuent topics. The database establizhes and controls theie 
associations. Link> in the interface point out connections 
h e t ~ e e n  tontent or to the broader architectural context. B! 
pro\ iding a rich learning en\ ironment it mas hoprd to irnprm e 
student's motixation to thi111t and to understand tlie material. 
Thew d!riamic associations of content also expobe adlanced 
users to the more challenging complexit! that corresponds to 
their interest<. 

Intr~nct71 it l :  tlserq tar1 expect interacthe feedhat h on three 
different levels. Rlostl! qualitatil e questions that encourage 
uieri to ac t i~e l j  engage the  material establish the first l e ~ e l  of 
interactil it!. The am\+ ers are automaticallj el aluated and 
reiponsei are displajed instantlj. This feedha& me( hanisrrr is 
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The  third l e ~ e l  of iuteracti~it! is the graded quiz. Each 
regieterrd uher (,an onl, login onre for a @en  quiz. and the 
reiult.: dre rec ordrd i n  the databaie. On sul~mittirig the q u i ~ .  
the  grade. and the correct an*\\ers \\it11 dt,tailetl explanations 
are diqplajed instanth - makir~g studenti imniediatel! auare of 
an) ihortto~nings in their c omprelien~iori of a topic. 

Another interacti~e feature is the .:eaichaLle glossaq of 

technical terms that students can acces- at an! time. Eat 11 
content frame in the database is aim-iatrd \\ith its related 
technical ternla. Users access these pre-selected ter~ri i  from 
~ i t h i r i  the t ontent file. or alternatileh search the complete 
database of globaar! terms. 

Customrzcd Ilsw Esperrentr: In order to prolide a customized 
learning experience. all content is categorized into 'Basic'. 
.Ad\anced'. 'Supplementan'. and 'hutshell'. "Basic' content 
contains una1)ridged material that is essential for a topic. ~ h i l e  
.Xd~anced'  material huilds upon the understanding of the 
fundamentals and deal.: with more I ornplex issues. Design 
related que*tions or issues of building conctruction are general- 
1\ cla-sified as 5upplementaq'. 'hutshell' c ontent provide, a 
briei surnrnar~ of a topic. highlighting Ice! issues that are 
n e c e s > q  for a basic- u~ldrrs tandin~.  It is geared to students ~ + h o  
wish to re\ ie\$ selected t oncepts quicld!. 

4 further degree of cu-toinization is added h> alloming users to 
stud, a topic at their indixiduall! de-ired depth. Kealcer 
students \\ish to diiplal detailed rxplanationi that \ \ o d d  
bore and de-mothate stronger students. Options such as 'more 
explanation. or 'niore detail' are thus ~ i d e h  used throughout 
ISM. Links to explanation.: on underl~ing mathematical and 
ph\sital principles address the need.: of itudents with \teaher 
bdckgroundb in t h o v  areas. 

Inte~face: Thr  na\igation fratureq oi the interface are largel! 
image based as oppo.:etl to text baaed. thus taking the ~ i s u a l l ~  
oriented nature of a tleigri education into acc ount. -4saociated 
co~itent filrb are displa~ed graphicall! with thumbnails and 
mouse-or er text. 

Thc intertat e of IS\J ac c omnrodatr. t uo  tlifiwrl~t niotlea of 

a( c t3.. - lrferrrtl to a. 'Irc ture  node‘ a1111 'I)ro\\ie ~liotl(.'. Botli 
niodc~i tli,pla\ the .amc2 data. hut differ in the, amount of 
guiddrrc r that u-rr. re( vise uhcn ,rd~ancing tlrrouyh the 
rnaterinl. I , I Y / ~ T ( ~  n7otlr p~c..:rnt- users t\ith a pre-deli~letl. linrdr 
p t l i  throu& a c o~itent modulr. Tliv large grdphic d i ip la~ arra 
on tlir left pre-enti the current file. itartirig \+it11 a k ( tu re  at the 
l)egiu~iing of a inotlulc~ (Fig. 2). IJliilr ad~anci i ig  through tlie 
lecture IShI di.:pla\* re( onii~wnded examples. caie , tudi~a  or . . 
seU-aciew~ient qutxit~oni in tlie arra to the  upper right. T h r  
linbz to iupplr~nentar~ iriforrnatiori sucli a6 ton\truction 
d~tail ing arid d e s i p  iihuei are displa>ed belo\+ in thc form of 
.:mailer tllunil)nail images. These related linbi are designed for 
qtudents \ ~ h o  vi ih  to gain a deeper understanding of tlie 
rnaterial. Rec omrnenclations ant1 supplementarj linli, are pro- 
granlmed or1 d frame-lo frame ha& 

Fi,g 2. The ~1rctur.e modc' mtrrfuce in  the truss module: hasic princi$es of 
Lrusses arr e.~plnined in the Large area on  thc l$. The  'Fiecommendation' 
on  the upper r~,&t poin/q to n case study. h e  Links belo~c. l o  related 
coirstruc.tion iielails and drsipgn implicntions. 

In bro~tcr mode. user. are free to ac8cess the  content in any 
order t h q  desire. 411 data is still organized accordirig to content 
modules. arid the a.:soviated lirllcs are displayed as thumbnail 
inlageb ~ ~ t h  explanator! text (Fig. 3). B r m s e  mode establishes 
no hierarch! hetxteen related information. This mode is geared 
touards users that wish to find information on a certain topic. A 
site-nide be!-\lord search is accessible in both modes. allowing 
users to quiclilj retriexe specific content files, \\hich then are 
displaj ed in hroxj se mode. 

In  order to enable multimedia content with relative11 low 
ba r id~ id th  - students can log on from their homes rather than 
from the schoo1"s Local Area hetworli - the ~ector-based Flash 
file format \+as chosen a. the standard for the  site. It enables . . 
script~ng through an a-ociated progranlrning language and can 
b r  dqnamicallv d r i ~ e n  h\ a database. The free plug-in plajer 
I+ orki on t ornmori bro~+.:ers and is independent of indix idual 
operating systems. -1 zoom function allows users to enlarge 
selected portions. From the instructor's perspectile this file 
format facilitate* the frequent editing of indilidual files for 
content updates. 
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IMPLEIIENTATION AND USER FEEDBACK 

lS\1 u a i  clel eloped o\er the surrlnler of 2001. Ih r ing  t11e 
regula~ I c~ tu re  I orirse taught bl the author three content 
modules \+ere sut cessi~ el) irnple~nented in the following t\\ o 
iiime>tel>. Onc r i n d i ~  idual content modules .it ere released. 
questionnaires Itere distributed to the userq and the feedliacl' 
incorporated in the release of the  next  nodule. The course met 
for t\+c, required \\eel& class meetings and oifered tno  optional 
\\eelil\ lab .esiioni. I ueeltly quiz Ma. adnlinistered in c l a s  
a r ~ d  repla( ed the mid-term exam. 111 course material such a i  
lrcture handouts. ~ e e k l ~  group problern sets. handouts. e x a m  
ple pru1)lemi and quiz wlutions \+ere posted on a separate 
course \\el) site. 

The f i~s t  content module on 'Equi l i l~  ium' to \  ered funda~nental 
t or11 vpt> of atruc turd1 anal! 4 s  and s e n  ed as a pilot qtudj to teit 
Lasit fun( tionalities. This niodule \\as released in the third 
\\eel< of the iall semester of 2001 to a class of 53 R14rc 11 I 
students. Compared to later releases the content Mas less 
interac ti1 P and did not include a graded quiz. The interfac e \+a< 
sirrlilar to the current hro~ t se  mode: lecture mode \\as not 
a\ ailable. 

Prior to releaiiry the ISRI module on -Equilibrium' the 
instructor lectured con the same topic. Students were a i l e d  to 
itud! the matr~ia l  online using ISV. soh e the group homevorli 
prohlern. and subrnit a detailed questionnaire on ISM. .it the 
end of the ~ e e k l !  rnodule the quiz \\as held a i  uwal in c l a s .  
The queitionnaire \+a< deqigned to track user I~ehavior b! 
azliing students to measure the tirne the! spent on indi~idual  
.content formats' ('lecture'. -example problem*. e t ~ . ) .  Students 
were alio a4ied to e~a lua te  tontent and interfare. attribute 
lalues for their learning of the material. and suggeit future use 
of Ib\1 at the GSD. 

>tudcnt'i rc%])oniei M C I C  ge~leldn\  ])chiti\ e. a11d .3% %tudcnti out 
of 5 1 retu~ned the queitiormaire. Tlrr interlace \ + d i  ( ritir izc4 
f o ~  not hein; suffit ierith uier-frirr~tll~. and .tudents experi- 
C ~ I I I  e(1 tec h ~ i c  al prol11e111- related to i111 o~nl)atiliilitie- \+ith 
pdrtic u l a ~  ol)erating s ~ q t e ~ n .  \Ian\ .tu(lent. reque~ted a Inole 
hic~tarc hi, a1 organization of the n~atc.~ial  in o~tl(*r to lac ilitatv 
t11e11 choice-. The  attrihutcd ~aluc .  oi 1'41 for the Iealninp ol 
-tructure. a\ eraged 3.b.5 (itandard de\ iation 0.06) on a st ale 
krom 1 (IoT\) to S (high). and the quality of the interface was 
rated .3.37 (itandard d e ~  iation 0.73) or] the same i( ale. Studrnti 
ipent an '11 erage of 5 3 minutes on ISM. %it11 1no.t time spent 
011 'lw turr' and 'e\anlple p ro lhns ' .  

111 responie to studenti' cwnmlrnti the more guided 'Iec tnle 
mode'-interface \\as added to the site. R h r n  the content 
rnodule on trussei \\a< released in Decemlier of the same 
se~nester. it alw included a graded qui7 and a high degree of 
intrracti\e features. Follouing the lecture the author asked 
studenti to ~tud! the nlaterial online and then do the graded 
onlinr quiz uithin 4 d a ~ s  a< an in& iclual as.ignment. -Z second 
que~tionnaire u a i  distributed and elaluated. lgain 1% qtudents 
from a tlas- of 51 returned the queitionnaire. 12 of these 
studenti had not ret~irnetl a questionnaire after the firbt 
module. Two n e w l ~  added question+ inquired whether student, 
ielt the interface had improx ed. and \\hetlier student- preferred 
using l ~ ( t u i e  mode or hrou ,e inodc. 87.5 oh of all reiponding 
students preferred the re\ised interface to the preIion- I ersion. 
arid 75°%~ of res~mndir~g ~ tuden t s  used 'lecture rnode' instead of 
browse mode. 

The interfac e quality was no\\ rated ilightl) better at 3.48 
(standard deliation 1.01) on the 1 - 5 scale. Some studenti had 
still experienced technical difficulties uhile accessing ISRI. 
nhit l i  ga\ e rise to frustration and general slieptit ism to~arc is  
the technolop. User Leha~ io r  - the anlount of time spent on 
indilidual 'content formats* - wai 1 e q  sirnilar to \\hat had heen 
r ep~r t ed  in the first module. The  alerage time spent on ISRI 
intreaqed to alrnost 2 hour< - a phenomenon partl! attributed 
to the required online quiz that took students. un merage. 36 
minutes to t ornplete. Students rated the qualit! of the content 
and it\ xdlue for their learnir~g slightl! higher than in the first 
module (Fig 4). 

Thc attrilruted la lue  of ISM for the learning of Structurei 
in( reased to an a\ erage of 3.74 (standard de\ iation 0.09). Onh 
for the categoq 'gloisarj' \\as the qualit) judged to be much 
higher than the learning alue - indicating that most students 
vere tanliliar with the terms w e d  and did not coniider the 
glossary esiential for their purposes. 
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Truss Module: Evaluation by Category 

Category 

Ilodulr 3: Cable Str-ucturer 

The third module treated Tab le  Structures' and Ma< released to 
the Game clays \+it11 all prexioui dnd six n e v  student. in 
Februarr 2002. Tlir user interface remained g raph ic~ l l~  un- 
charlged. but compatihilitj prcthlema \tit11 specific hrouser 
\ersion- and operating >,stem had bren rezolred. The lecture 
material Mas no\\ narrated" addre~sing earlier comments on the 
ditficult~ of exter~six e reading on tornputer displa! . Folloving 
the lecture studenta \+ere again ahked to studj the material in 
ISIS. iubniit the onlirli, quiz and fill out the queitionnaire. 31 
stuclenti from a class of (10 returned t h r  questionnaire. The 
qualit7 of the intcddte Itas no\\ rated signiiitantl~ higher at 
3.79 (standard dexiation 0.70). an efiect that can he attributed 
to the more stable tetllnoloa. The aTerage l a h e  for their 
learning remained ron~tant at 3.75.1 serq nou spent elen more 
timc - tud~ing in ISM. a\ eraging 2 hours and 13 minutes. with 
the quiz taking an a\ erage of 3 %  minutes to t ornplete. 
F i p r e  5 iummarize~ the bune j  rrwlts from the first three 
niodules. 

)OW ranking Sludents high ranking 

Fig. /J. Timr spent on thr t rus  lectures (upper portion of C / L P  diagrams). 
ri!uluatio~z qf colltent yunlity (2nd ko~-nirzg t d u e  in ilw lozcrr h o v  (scalr. 
1-5). r n n k d  h. j n o l  grade. with lowest ranking s tud~n t  011 thr 1rJi and 
tlw higltest ,-anking student 011 the right. 

These qtuder~ts generall! considered the xalue of ISM for their 
learning to be slightlj lover than weaker student> (Fig. 7). The 
difference v a s  small but consistent throughout contrnt nlodules 
and formats. This indicates that the customized content in ISM 
appealed to a ~ i d e  xariet! of students. ui th mealier studentf 
profiting slight11 more than stronger student$. 

Student- increafed their rating of both content and in t r r f ac~  
with the release of each module. R hile this effect ma! be 
partiall! attributed to a gro\\ing familiarit! uith the interface. a 
correlation ui th  the increasing interactix it! of ISAS is also liltel!. 
Students spent more time on ISM as t h r  c p l i t ~  and the 
interactir it! of the en\ ironment i m p r o ~  ed. 

The categories .lecture'. 'example problem'. -asse>sment' and 
-mat1i/ph!iicsa are ronsistentlj rated a i  the four moit uieful 
content categories. This selection shons a preference tor \$ell- 
guided and structured ir~formatiorl. 
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Truss Module: Alhbuted Learnlng Value 
(Rank-Ordered) 

5 111 - ~ 

i-8 1) - - 
;? FI [I qc1 I m 

Class Ranking (Maximum Points 100) 

1.Y:. ;. Irw-crpc crtc~-iOu/~d lervnir~g I Y I I U I .  of rlw trusz ~uodrrle in r e l n t i o ~ ~  
to Jincrl s l u d ~ n ~  rnnhinp 111 rhe clasc: lorwzr ranking .sirctien/ I I U  the left. 
/ I ~ , : / I P ~ /  r o ~ i k i y  <tudwi~ cjn ihe r igh.  

-1 shift in feedhat 1' x\a> recorded in \\hat studenth perceix ed the 
]lest future usr of IShI in the Struc tures sequence at the (XI) 
(Fig. 8). Studenti uere asked to choose one of the folloxting 
optiuns: 

1. Proxide students an upportunit! to stud? during the 
surrlnlrr and then \\ail e Structures. 

2.  Replace the current courbe conlpletelj ~ i t h  a virtual 
courip that uses ISRl during tlie semester. 

3. Let itudenth prepare for Structures during the sunlnler 
and then c-oncentrate more on design-oriented applica- 
tions in the course. 

1. Replace the current lecturr infornlation on the course 
x+rb site hut keep the course forniat as it is. 

5. Supplc~ricrit the current course u e h  infor~nation and 
keep the course as it is. 

6. Not at all. 

Bet\\een 55 and S l U o  of respondents suggested to keep the 
exiiting courir unchanged and use ISM to er~hance the 
reiource, a \  ailable to them. The number of students xtanting to 
use 1S\I to stud! tluring the sum~ner arid then xiail e structures 
decreased from 25% atter the first module to 10% after the 
third module. This indicates that students. aiter haling been 
exposed to the topic area for borne time. Mere more ~rlotivated to 
stud\ Structure-. Tlw! also x alued tlie personal interaction \\it11 
initructors and teaching assistants. 

The latter interpretation i\ consistent x\ith studrnts. rnust 
frequentl! nuteti &ad\ antage of online learning em ironmenti. 
tlie lack of per.onal interaction (hlc(;orr~ 200%). R hile students 
appreciated the abilit! to stud\ material at their o u n  pace. 
re\ ie\\ diffit ult concepts as often as the! 1% ished and hax e a 
broad range of related topics preiented to thrrn. the! repedtedl! 
pointed to the xalue of interaction. 

Tl~t ,  t u ~ r r n t  rrlease of ISRI coxers all topic i that the instructor 
i -  tt-aching in the first ierneiter of the Structurei srcprnce. The 
de-ired cliarrge in the course content is t urrentl~ being 
irnIjlemented: the instructor conduc ts a t\\o- to three-\\eel< long 
itruttural design \iorlishop at the end of each semester. 
pro\ idinp for a motix ating under\tandin,n perforrnnncc. The iri- 
c1a.s quiz is partiall! replaced b! quizzes uitliin ISRI. btudents* 
respunbe to doing a quiz online initead of in class has been 
enthusiastic. nith bOo/n of students preferring an online quiz to 
tllc in-clash quiz. and 20 O/o being undecided. Online quizzei 
and referring \\ eaker students to  additional help v i t l~ in  1ShI has 
frred up time to include extensixe structural debign prujecti. 
This has in turn improxed motixation. and u l t in~ate l~  ~ n a d e  
learning and teaching Structures more enjoyahlr. 

\Ionitoring user behaxior and evaluating uber feedback is an 
important aipect \+hen dexeloping or~lirie learning ernirorl- 
ments. Technicdl proble111-i rnriit he a d d r c w d  as soon a< the! 
appear. he( ause the! tend to inflict a nepatir e attitude to 17'- 
wppurted teaching. -In incremental approach to design arid 
inlplenlentdtion of digital teaching tools enahles uier icdbat , l i  
to inforrn the ongoing design Proceb6. The anah si* uf feedhacli 
contributes to shaping a learning enxironment that meets the 
pedagogical objectixes. The  additional time needed for students 
to familiarize tliemselx es bit11 a n  online learning em iron~nent 
and proxide constructi\e feedhacb needs to he talien into 
acc uunt nhen dexeloping the class schedule. Traching user 
feedback in a ranh-ordered rrlannei slions charac7teriitic 
patterns of access for x\ealier and stronger itudenti. hen 
designing a teaching tool that addresses di\ erbe user groups this 
information is essential. 

In the case of 1SRI. most of the  project ol~jectixei n r r e  met. 
Student>' reactions to ISR1 are extremel) positi\e. Being able to 
access cuitonlized support has improx ed the ox erall motix ation 
of the class. -1 side effect has heen that an incrediirig r~urnbrr oi 
students are consulting the GSD"s Structures teachers for their 
studio projecti. 
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