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Abstract: The capability to design, and thereby shape a cultures ascent over time, might well be one of the most basic
characteristics of what it is to be human. Cultures value successful designs; hence the urgency of understanding the principles
and practices that underpin design success. One approach to gaining insights into design has been through exploring the
processes of proficient, experienced designers, often in comparison with those of novices. However, researchers are beginning
to question the worth of such investigations, arguing that they tell proficient designers little more about design than what
they already know from their practice. Nor do they give an account of how these so-called experts might develop their design
practice over time in response to emerging needs, pressures or opportunities, for example, so as to design sustainably, in
circumstances of resource shortage or with new technologies. Moreover, such studies risk a far too stark and static a priori
dichotomy between novice and expert, simply on the basis of their experience at a point in time, suggesting the need to look
more closely at how people might develop their design capability. This paper reports preliminary findings of the first part
of a doctoral study by a learner-as-researcher, who sought insights into the nature of design by documenting her own de-
veloping learning to design over a university semester in an undergraduate architectural design class. Here, we give a brief
account of the first phase of her learning to design as a participating member of this class community. We describe some
of the design ideas she generated, her early perceptions of designing in this context and some actions she subsequently took,
alongside the developing ideas of other students and in response to teacher critique. We speculate on the power of this ap-
proach to understanding designing, including how it might inform the teaching of design and the creation of environments
conducive to designing.
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Introduction feedback, establishing particular, well-defined beha-
viours which are taken as evidence of superior per-
formance. Cognitive psychologists defined novice
cognition as ‘initial states’ — educational starting
points — and expertise as a goal state; in such a
scenario, educational processes became ‘a sort of
means-ends analysis, [in which the task] was to de-
termine the kinds of operations that could transform
the initial conditions into the desired more expertlike
ones’ (after Glaser, cited in Feltovich et al, 2006, p.
45-6). Information processing studies characterised
expertise as displaying visible evidences of profi-
ciency in problem solving. However, with their
strong dependence on well defined end-states-in-
view, such conceptions did not address how expert
behaviours might shift and change in cultures, in
unanticipated ways, over even longer time spans (for
example, decades or centuries). Such neglect in ac-
counting for the evolution of design ideas within ar-
chitecture constitutes a serious problem if it is to be
understood as a research-based profession.
According to Chi (20006), studies of expertise are
of two kinds. On one hand, absolute approaches
study exceptional performance to distil those criteria
that constitute expertise. Relative approaches, on the
other hand, compare and contrast expert and novice

CENTRAL CHALLENGE for design
education is how to grow expertise. The

depth of this challenge is clear in Cross’
(2004) words,

Education in design has well-established prac-
tices that are assumed to help progression from
novice to expert; but there is still precious little
real understanding of the differences between
novice and expert performance in design, and
how to help students move from one to the
other (p. 429).

Such a statement appears paradoxical: on what basis
might practices in design education be well-estab-
lished, if data about differences between experts and
novices is being found wanting and if we are as yet
so unclear about the developmental dynamic of
moving from novice to expert?

There has been a passing parade of dominant
paradigms in terms of which educators have sought
to understand expertise (Feltovich, Prietula & Anders
Ericsson, 2006). Behaviourists described how
learners refine their design repertoires by way of
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practices on set tasks over time, so as to develop a
continuum of descriptions of more to less knowledge-
able designing practice. Studies of the development
of design expertise do not always fall easily into
these categories, however (for example, Atman et
al, 1999; Kavakli and Gero, 2002; Seitamaa-
Hakkarainen and Hakkaraninen, 2001; Eteldpelto,
2000); and analysis of these approaches provoke
critique on a number of fronts. For example:

*  When, exactly, does a novice become an expert?
Might there be gradual growth (for example, on
a scale such as Hoffman’s proficiency scale
(1998) adapted by Chi (2006, p. 22)) rather than
there simply being a bipolar divide or even a
threshold point?

*  Much research about developing expertise is
conducted in strictly circumscribed contexts such
as chess games, making extrapolation of its
findings to the learning of other much more
elaborate and less precisely specified cultural
practices problematic (Ross, 2006).

» At least some of the research techniques (such
as think aloud protocols) might well disturb or
alter the phenomenon under study. Worse still,
with too fixed a view of expertise as an educa-
tional end and a similarly fixed idea of design
education as a means towards that end, individual
differences between learners as they grow their
expertise risk being lost as noise; and an oversim-
plified account of common development risks
being written.

For these reasons, we argue the need for an
empirical study of design expertise of a different and
complementary kind: a fine-grained study of how
one learner begins to develop expertise in architec-
tural design. Furthermore, if a particular design
context (for example, introductory architectural
design) can be well understood, then inroads can be
made into explaining the development of design ex-
pertise more broadly. So, in this first study from a
two-part doctoral investigation, insights into archi-
tectural designing will be distilled thereby refining
an understanding of the concept and/or process of
design. The present paper describes and analyses the
data from the first four weeks of the first study.
Rather than considering this account in terms of a
progression towards prefigured ends, we will exam-
ine it for developmental evidence of learning.

Research Design

TG, the first author, a doctoral student (whose super-
visor is the second author, LS), participated as an
undergraduate student in the introductory subject
entitled Architectural Design: Design Basics in the
Faculty of Design, Architecture and Building of her

university. Taking such a step enabled her to learn
how to design in those most conventional ways of
the higher education sector in which she finds her-
self: thereby becoming a learner-as-researcher.
Formal consent from students, the teaching academic,
the tutors, and the faculty was sought and obtained
through the university’s Human Research Ethics
Committee before the study could begin. Once the
study had been formally approved, and within the
normal course of the subject, TG was able to develop
her ideas about architectural design alongside other
learners doing the same; and she could avail herself
of the teaching academic’s professional views of
design and feedback on her developing ideas as well
as those of the tutors (who were practicing archi-
tects). By growing her concept of architectural design
as a learner-as-researcher, TG was hedging the
chances that she would understand, more deeply, the
psychological dimensions of designing rather than
only its logical or disciplinary dimensions.

Thus, this empirical study was an autobiographical
one (Lancy, 1993): a bounded case study (Stake,
1995; Merriam, 1998). In essence, TG documented
her learning to design in this architectural design
subject as follows:

* She attended all the lectures and studios over the
thirteen-week semester, and undertook all the
requirements of the subject including submission
of the three assessment tasks.

+ She used the subject documentation such as
subject outline, handouts and PowerPoint slides
from the lectures.

+ She kept extensive chronological fieldnotes of
her own thoughts, questions, sketches and models
as they occurred and in such a way as not to dis-
rupt the designing itself.

*  She kept all the design artefacts she made, taking
digital photographs of them.

+ She audiotaped lectures and studios (after Week
One) using a digital audio recorder, as unobtrus-
ively as possible, for subsequent review. She did
not audiotape the first week’s lecture and studio,
preferring more gradual steps towards developing
the means of recording her learning in this class
community. Instead, she took extensive notes
during these initial sessions, and made fieldnotes
of her own thinking at the time.

+ She took selective video recordings during the
studio starting in Week Three, when and if she
felt it might help her own learning. She mostly
rested the video recorder on her desk and it be-
came obvious that its presence soon went un-
noticed. No video recording was made in Weeks
One and Two so that students and the tutors
might perceive her presence as primarily that of
a learner in the class.



At the end of the semester, once the subject results
had been finalised, TG participated in four individual
conversations with students (ranging from 60 minutes
to two hours) to test out her ideas about design by
hearing other students’ first person accounts of their
designing during the semester. Likewise, and soon
after, she had a sustained conversation with the
teaching academic of the subject. Furthermore, once
she began to analyse her data, TG tried to situate her
experiences of designing within what she understood
of the broad and deep literature of this field.

Our paper reports on the first phase (the first four
weeks) of TG’s learning. A lecture and a studio ses-
sion were the key teaching events each week for the
approximately 85 students enrolled in the subject.
All were scheduled to attend the one-hour lecture,
at twelve on Fridays in a small lecture theatre. This
was followed by a half hour lunch break and then a
three-hour studio (from 1:30-4:30 pm) with students
allocated to one of five studio groups. The studio
class was held in a room with large movable work
desks and pin boards. Each tutor rotated between
studios over the semester to act as client or design
critic to other studio groups. In the case of TG’s
studio class, her tutor was also the teaching academic
who gave the lectures and co-ordinated the subject.

An Account of Learning to Design: First
Four Weeks

We use the following set of figures to give a com-
pressed, chronological account of the first four
weeks. Beginning with the first week of the teaching
semester, students were introduced to the nature of
the subject Architectural Design: Design Basics and
they started to work on the studio design project (see
Figure 1). In Week Two there were three interwoven
threads: thinking about how buildings come to be
the way they are, meeting the client to get a design
brief for her building (a weekender), and generating
three design ideas based on this brief (see Figure 2).
Then, the third week’s lecture focused on how previ-
ous first year architecture students perceived ‘design’
and in the studio students presented their three initial
design ideas to the class and received tutor feedback
(see Figures 3 and 4). The final week in this account
covers how students progressed the two selected
ideas with the tutor’s assistance in preparation for
the following week’s meeting with the client to show
her their proposals for her weekender (see Figures
5, 6 and 7). Each of these weeks’ events is located
on a vertical timeline: starting with a short descrip-
tion of the lecture and studio session (including ex-
cerpts from subject materials), this is followed by a
first person summary of what TG did as a learner
(what she thought about, questions, ideas and con-
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cepts that emerged during the week after the lecture
and studio and how she represented them to herself
and to others over the course of her study in the class
community).

Discussion

We began this paper with the realisation that the de-
velopmental dynamic of moving from novice design-
er to expert is not well understood, potentially ques-
tioning the strength of the foundations of established
practice in design education. Even more worryingly,
we intimated that some research approaches to invest-
igating the development of design expertise may risk
disturbing the ways it might occur and/or deliver
oversimplified accounts, provoking us to undertake
this researcher-as-learner study in a particular
designing context: architecture education. Having
reported these early weeks’ data, we now discuss its
educational import.

In Weeks One and Two of this design project, and
with little experience or knowledge of the field of
architectural design, TG worked to broaden, enrich
and support the supply and emergence of a rich, fluid
source of ideas from which a design form might take
shape. So, for example, she purchased architecture
magazines (‘glossies’) and browsed through them to
collect ideas that seemed to be in tune with the cli-
ent’s brief or that she found to be intriguing in light
of the design project; and she tinkered with materials
she could use for modelling to assist her to generate
a wealth of ideas. Some early emerging ideas (such
as rooms that curved around an internal bush court-
yard) remained salient. Others (such as an un-
sheltered first storey balcony amongst the treetops)
did not. Ideas were generated and culled as they in-
teracted with aspects known to TG and which be-
came known during the first two weeks of the
semester: factors such as the environment around
the site location, the site particularities, the specific
climatic conditions where the site itself was located,
functions of a particular type of building (a week-
ender) and the cultural practices that occur in such
a building. Of course, TG’s own subjective and per-
sonal experiences and knowledge filtered her design
ideas, as did details of the client’s brief (for example,
the unique beauty of the Australian bush site itself
with its spectacular views of cliff faces and along a
valley, TG’s own experience of living in this Blue
Mountains area, and the client’s desire to situate a
weekend writing retreat which brought the spectacu-
lar and peaceful nature of the location into the
building itself). TG worked to represent these initial
ideas through descriptive text, through sketches and
drawings, and through models using a particular
moulding material.
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5 Aug 2005

Lecture: The teaching academs: gave students a detailed descriphion of the subject’s work, comprehensna
subgect handouts, and he raised many questions: for example, What does it mean to say that you hove designed
samething? What does it mean to say that archifecture ambodies ideas? Are ideas’ the same g5 ‘cancepts? The
subject used a project — to desgn a small building (an innovative and spectacular weekender) for a particular chent
= a5 a means by which to introduce students to ‘the conceptual and imaginative process in architectural designing
and to architecture as an embodmment of ideas’ (Subject Clutine, 2005, . 1)

Particular expectations were raised in the lecture and studio sessions:

facktates adventurows form-making and expenmentation,’

The chent expacts ... nat just a building that mests their requirements —
although they certainly do expect this — but a really stiking plece of
architecture: something that speaks of design: that is visually strong: that stands
aut in a form and :bmp-a‘h'linrul sense: that offers a dearable and !.‘h'ml.htins

The tuters expect the design cutcomes of students in this studio to prowde for
an appropnate and satisfactory meeting of the requiremeants of the brefin a
rnanner that provdes an exciting and dynarmec spatial form.” (Pregect Outline)

Studio:

1.30 =215 The studio detign project was introduced and detailed in a handeut.

1,15 =300 The tutor worked with students to develop a generc pre-bnef which
conmsted of a list of requirements for a house (a weekender),

300 - 3.30 Students were ssued with a genenc bnef of what might be expected
in & waakendar,

3.30 — 430 The ste was discussed and analysed. Students were gven a site map
and were shown images of the location to highlght it stunning
features: to the north east were encrmous orange rock faces: mast

objects in such a house.

‘Desgning a house .. both its scale and its nature make it a building type that e

Inang ecpanence; that will be recognized (at least in architectural cirges); and g
that might win awards and ‘hit the glossies ey

SEATIGN FLAM | G

¥
and fog relled through the north west valley; the ate was situated in :‘:‘m"\“
eucalypt bush.
DCunng the week, students were to undertake a spatial and functonal analyss of a
genenc houwse, and to explors the size and spatial requirements of common Site Plan

Developing ideas: This first week's lecture and studio generated a nch set of ideas over the succeeding days. TG:
- Asked: What is @ concept and how is it different to an idea”
- Explored: What & o concept? by booking through vanous books.
o Found: Mayr {1999) ‘changes in concepts have far more impact than new dscovenes’ (p. 98).
o Asked: 5o are concepts the components of o particular way of canang up the work?? Are they the percepiucl oot
- Reminsced: about buildings that she had previcusly lived in as home.
o Observed: features of her current home (windows, propartions, what things locked cut onta).
- Found and browsed: some home glossies on a pile of magaznes at her home.
- Searched; the Internet for the dmensions of different bed azes.
o Recorded: the sizes of different bed types.
o Measured: her own bed.
= Made: a gnd paper model of her current bedroom to scale [:100.
- Measured: the swe of different rooms at her home (ncluding ceding height).
o Developed: a sense of different dimension sizes as well as expenences of such dimensions.
- Direw: a bubble diagram showing a relabonship between spatial features and vancus functions for a house.

i

= (TR

e

The Blue Mountaing site for the TG thought abeut where a building
proposed weekender was a place where  reght be atusted to take schantige of
TG had lived for sevaral yRars. So thiz these site ;.spcu:‘lsarbd haer o

Subsequently and soon afterwards, she
explored possble bulding shapes by
changing one protruding sde te a

particular building site rased strong experences of the mountaing, She drew  hexagon-like shape. Each sde of this
feekngs. She sifted throwgh her a ample sketch of an idea for a building shape then locked out onto a view with
expenences and memones to make a which curved around a sheftered a different focus: the courtyard. the chiffs,
short bst of striking envronmental courtyard, One side overhung the site’s the trestops, the mist and fog. The other
charactenstics to shape her design: doping dedine 1o that the rooms there =sde of the bulding was extended so E
would be in amongst the bush treetops that there woald be a coridor of bush 1
Awsgtraban bush — gurmn trees with and receive the moming sun. betwesn the two wings and to further |
vlongated leaves — scents of = e shelter the ightly treed courtyard, i
etcalypls. | = !
Austraban wildlfe — birds. rf | T i A !
Chmate — doudiess, deep bl B A E
surnmer skies — misty. fopay winters — I | | - | !
sometimes snow — frosty momings. | .| i
== - — i
i

12 Aug 2005

Figure 1: Week 1: Introducing the Subject Architectural Design: Design Basics
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12 Aug 2005

Lecture: The lecturer used the first half of his paper ‘Certain Universalties: How buldings come to be the way they
are’ (Harfield. 2002) which descnbed the charactenstics of buildings (form, matenals, structure, artefact. function(s).
space, locaton in tme and place) and explored the infuences shaping the development of buldings. To end, the
lecturer put forward three particular views about designing which he quesboned. revealing that these views were
preflematic for hirm: design is a prablem-sohang acthaty: the brief represents an unmediated specfication of the
preflem: and. the brief lies ‘cutssde’ the designer and Tleads’ the desgner to a soluticn.

Studio:

1.30 - 1. 45 The tutor talked sbout issues pertaining to intervievang dients.

| 45 —2.30 Discussion about the spatial and functional analyses that students hed produced during the week and students abie
reparted to the dass (wath various tutar proadding) the size and spatial requirements af commaon obeets,

230 - 330 Swdents met with ther chent who was a writer. The chent presented the design brief for her weekender, giving
insights into her festyle, intentions, hopes, requirements and how she wanted to use the weekender with her
husband as a Pll.l:v: for wn'h'ng and for enterta nins ereatnee fnends. Then the dass interaewed the dient to yun
further information.

330 =415 Vhen the chent laft, students reported back to the tuter and briefed him. The tutor analysed the dient briaf by
asking students various questions and eliciting what might be ‘missing” information.

4,15 =430 The tutor ended the tession by introducing the student tasks for Week 3: a new spatial and functional analyses

bazed on the actual dient bref and to produce three ideas based on the dient’s bref (one to be hand drawn only,

ot to be doveloped only wing physical modelling and one to be written only,

==
b

! Devealoping ideas: As required, TG prepared the following three desgn ideas to present to the dass and tutor at the next studie
session in VWeek 3:

-y Tt Sl 2 AL i . - CLIFE FALES

selecled st gpen feally for rrading grd perding st —gutey itbead P
) il 4 % .
meslly ke f riad ard el

bz beuyg it patre
vt fo el Gke Sy Erfiag o g mafy gud mow Bt fae peenke
f f . b i oty e mimurimen  ay bad PR

Ak {7 alevan .-}“'._‘. o sv.-\.-w-‘_ ey J:_r books He Loy y o

Just e gl el avln I
L f ints Glmr ne {:
Jeghth = plhpesging .-'}lirf — SHAFISE FETSTRNS Joazs Haren fwea g w,:j_,rf
v b gl ;
W et g
Vitsw, guead? reafaded | really FEe b £H fhere

I L y
o ot L foced frovw dst mrrhng SPoce TReAD LEHTLY =gl
- Il ) ad

nabaral Betenes

il gl amdSEL e |.,—__——_ — |
) PPt e e ) it i PO S

weand da by bt feplueg mtn, fy 8 = ki of of "l

fean ey r 4 P ha chend appoes' o sbaert

| e e do mibemet e fhos
- A . |
| eawmmest foraldag

:
:

| . |

——

|

[

I
PHYSICAL MODEL

19 Aug 2005

Figure 2: Week 2: Meeting the Client and Starting Work on a Design Brief
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19 Aug 2005

Lecture: Usng the findings from his own research paper entitted 'O the Top of their Heads' (Harkeld, 1997), the
lecturer descnbed first year students’ perceptions of architectural desgn, and in partcular the first four demensions:
deas. process. requirerents and purpese’ (p. 34).

Studio:

1.30 = 330 Each student presented their three ideas to the tutor and class (& minutesistudent). The tutor prowded feedback
on these ideas in a range of ways, and in consultation with students he suggested one idea for rejection: this idea
would not go on to be developed further in this project. All students were able to see and hear all the ideas that
their peers had generated, the ones which were culled at this point and the comments the tutor made to assst
studants in desgnang the building. In this context the tuter alis deserbed which spacts of students” idess were
particulady salient for him, along with recommendations for how students might proceed with ther designing.
Flgure 4 detals the tutor's feedback on TG's three intial sdeas duning this studio sessan,

330 - 400 The stedents as a group then had ancther opportunity to intersew the dient in order to gather addibonal
inforrmation or seek clanfication, During this time, the tutor acted as a dient in one of the other studio dass groups.

400 — 430 Omn his return, the tuter was brefed by students on addibonsl or danfied infermaton gleaned dunng the dient
intErdew.

The tutor ended the sesson by asking the students to take the two selected ideas forward, making a model, drawang and verbal

description of each,

Developlng ldeas: |n the third week, TG:

Recognised: that modeling enabled fuidity of ideas.
o Observed: it ‘helped me to think about other idess, shifts, whilst the fingers were st maving'.
- Asked: What are the constraints of werking with o plan in the initial phase?
= Moted: tutor's distincon batween concept, idea, and plan, and his questions — Wwhat is going to alow me to make
deancns about this building? A concept is an idea that gives structure to what you're thinking about. It allows you to
make decsions. A concept is that decsnon that allows other decsions’,
- Agked: How did ather students develop a concept? — then model skerch and describa it?
o Sought: examples from the vdes and audio recording in the studsa session.
= shed: What is the mlationship between students’ ideas and my own?
- Asked: Concept i in relation te form?
- Meoted: that perhaps in his feedback to students, the tutor had distilled a pood approach to take and think about in
desgning for a chent/environment.
Listed: what these talied about principles in early designing might be.

TG tned to extend the dient’s desire to feel as if she was outside when she was inade and made when she was outade, She
explored the interplay between cutside and inside in the two ideas selected by the tutor for development in the previous week,
whilst thinking about his feedback of the prnople of a gathering, a form of arms. In the first shape, the hecagon of the wing was
repeated in the negative space of the courtyard and from the entrance ore could see acress the courtyard to the mountains.
Perbaps an area could be excavated as a ‘deep out’ or entertmning area beneath the protruding hesxcagon and below ground
level. In the sacond idea, the made gardan was enclosed and curved to imitate the cutade walls and glazed 4o that fram the
entrance one could look straght through buth and garden, through rooms and cat to the other ade of the valley.

7
I \_,{r\‘l
A W
e heipak
Db wd
teeed
PR

fe oorecefl

24 Aug 2005

Figure 3: Week 3: Presenting and Receiving Feedback on Initial Design Ideas
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TG's first design idea as a written description: Giving criteria for what the client wanted in her interaction with the
environment.

Well | think your deseription - if you were to imagine everyone had to pass their piece of wniting one person to the nght, then for some
prople they would have a lot to work wath in terms of an actual idea. 5o 1t says = 'it’s a great big tnanghe builkding’ = ok you can draw that.
With that one [TGs descnption] it would be much more dificult because what it says is we're sbll with a set of dient descriptors that coud
be made into a number of things. Chad's i a bit the same in terms of it gves you a vision but if you then said. "Can you drer what Chad's
wision wasi the answer would be o', because you'd say, ‘hmmm | don't know what's he's thinking.

The: futor mode similor cormments to other students’ wark: how what was put forwand was not yet o tongible form

[A student’s model, to lefi] | can see each room. If you were to make each room out of cardboard
we could put it tagether as a jgsaw puzzle. Forget the jigsaw puzzle. What is your wsion of the
picture that would be created by this? .. 5o what do you see when you see either the model or
the drawang? What's this final form, do you think, in youwr mind?

[Angther student’s descripdion] The last part of it sounded like a list of requirements ... Mow have
you got sormething in mind for that writing? Or i it really st a list of dient requsrements in your
mind? Can you see it?

TG's second design idea as a hand drawing: Introducing the drawing or diagram by walking through the location of
different rooms and how these rooms were related,

H you were to smglify this to a diagram. because that's exsentially what these are, what's the diagram of that? ... Tang's got a whole lot of
things in terms of where the bockcases are, where particular things may be. But essentially nene of that is of any great irmpertance at the
mement other than she's gt a particular idea that this is going to be either like a shallow U that wraps around and contains an internal
space, or a set of arms that kind of gather you around. Mow, where things go, what the form’s ke, that's already moving a long way
towards, to foreing it into a certain form. There's dready a straight comdor, there's already something on one comer ... which she may not
want to keep. And yet the general principle behind it i5 smply: as we approach from the street. and then we face and then we have
somaething that gathers us arcund. In the same way that you had two large blocks or thres dropping down the hill, the putty for this one is
really just this kind of, this u. 50 we've got a very different sensabon from something that is cascading down and locking out. This one s
kind of, it's not imeard looking, because it's stll very much looking to the north and it gathers around and that fts with your descripion. 5o
for the moment I'm quite happy with just the kind of diagram because many of those things youll just throw away. You won't want to cut
out the cormder, If you stick to the general idea then that howsoever this turns out, it can be the most complex of shapes or the most
winplest of shapes, the general principle you've got for that ane iz a gathenng around, a sheltering in the maddie, losking outwards.

In his feedbock to students, the futor made other comments rekiting to principhes and how they drive the design ideas

[A student’s cascading model, to left] Vihen we saw the thres elements tumbling down the hil, for
ma, that's a concept because every ime you make a deasion, that wall inform the decison .., 5o
thiz kind of censtrains your ideas bt it's a useful constraint because it allows you 1o keep saying
‘does that it with what | have in mind?”

[Student’s idea with twe cubes that cantain particular functions] Yours with the two. You can change
thesn from squares to tiangles 1o crdas. Arything you Fke. But the basic principle is ‘there will be
this one that containg these, There wil be that one that contains these, Theyll be separate and
then ['va got to do some connecting. 5o that for me is the difference bebwean haang a strong
concept that allows you to test your own ideas,

TG's third design idea as a physical model; Showing the small plasticine model,

From a simple diagrammates point of vew, we've got. you woukdn't descnbe it as a donut but it's a solid shape with a holg in the madde.
But this is again, now there's again those three fngers. coming back to that. So somewhere, something that the dient said has got you both
into this pomnt that says we need a differentiation, But it's a nice ittle model in terms of it doesnt commit to too much, but it says "Alnght
here we are, it's going to be like this, it's going to have a hole in the niddle’, Again you'll have curvature, Again it's that same kind of arm
gesture in a way, but very different. and then this nising up.

An example of g simikir idea that ancther student designed into their moded.

[Stusdent describes their model] Thesa fingers sort of st into the hill, the kil stll comes up between
them ... and sort of separate functions for each finger, but it sits in wath the hill 50 once you look
out the ends there's the trees. 5o you're in with the mountain,

[Tutor queshon] So where does the two come from?

[Stwdent's design rationale] The chent wants two separate functions — one Tor private and ane for
entertanment but they can be expanded into other fingers that combine the same uses but are
still separate from each other.

[Tutar comment] It's pat the same kind of gesture of gathering somethang in the middle.

Tutar's selection of two of TG's ideas for further development in this studic project,

5o for Tanja's I'd take the model and I'd take the drawing and I'd just take the wnting and say the writing is going to inform both of those,
but it’s not bke 3 plece of wiiting that says "a big tnange’, Whereas both these [the second and third ideas] they've got strong farms: | think
the madel is stranger than the drawing enly because the model commits you to an idea without comemitting you yet to a whole sat of
more detailed prepositions. Where the tendency iz for the pencil, because it's easier, you start putting all the detads in where you don't yet
need the detads. So take the model and the drawing and just lay cver the top those things about nature and breseze and space and light
because theyl impact into both. There's a beg difference between the two! one says this is open and it gathers arcund but its all open, this
one [drown idea). This one [model idea] goes further. it encloses completely and so there's a big difference batween what happens here and
what happens there. And that's what you should exploit. those differences.

Figure 4: Week 3: Tutor’s Feedback on TG’s Three Ideas
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-

L

Lectuwre: In continung to gve the second part of his talk from "Off the Top of ther Heads' (Harfield, 1997) the
lecturer reported to the students on the last four dimensons of design and his overall findings from thes study, He
o used part of this lecture to @we advice on presenting design ideas professonally, Students were required to make
a presentation the followang week to their cient. in much the same way asked of architects in their practice.

Studio:
1.30 - 430 The students discussed and showed their witor and peers the ways in which they had progressed their twe
selected ideas for the bulding through modeling, sketching and verbal explorations and the tutor asasted students

— in the development of these two ideas. In his feedback, the tutor adlso probed and provoked the students to

artculate what they were desgming and why.

Flgure & detals the tutor’s feedback on one student's work (OBe) as well a5 one of TG's dengn ideas,
The tutor ended by discussing the tasks for the forthcoming week which entailed each student warking up twe design
proposals to present to their client and completing the first assessment task, ready for submissicn.

ASSESSMENT #1 IMITIAL DESIGM IDEAS - 15% (assessed by Client)

- At the end of the meeting with the dient each student is to submit to the dient two (2) design proposals,
esch compriing appropriate hand dravings, wiitten explanation, and photographs of any models (por madels
thermsshves: modeds may be presented to dient at mesting).

= Work should be presented in A3 format. Submit cnly photocopies of drawangs etc. not originals. Make sure
your name & student number is on every sheet: number each page. With the excepiion of the ste plan
(1:200) any seded drawangs should be 1:100.

= At the sexsion n Week § the chent will offer a briefl crit of each idea presented during the session, and will
select one idea for further development. Thas is the wea you wall work on during the week.

= I addition, the chent will return all submitted work in Week & with a more detailed written critique of
exch proposal submitted.

T e e = = = =

Developing Ideas: After the studio sesson in the fourth week, TG:
Asked: What is form? i & 3D shope?
o Questoned: Have ! only been thinking in 2D7? ks that wiy modeling might be a really pood medium for

warking uwp ininal ideas?

Looked: for a shape in art books.
Pandered: how that shape might become a form and how a form has more dimensons,
Approprated: a shape frem Malewch's The Mower.

Questioned: How would an understonding of the biclagical basst of Art (eg wark of Rarmachandran (2003), Zeki

(199%)) thope o porticular kind of buiding? Might on element of intrigue, warnth, cunasity be bult info @ building?

Borrowed: the book ‘Architectural drawing: A, Visual Compendium of Types and Methods™ (Yee, 2003).

TG reworked the model, imagning curves with a deme-shaped roof slanting down the x-shaped bulding. A ' and inverted v
one embrading the bush and locking cut to the views and the other as gathening arms that welcome visitors into the bulding,
and in the cantre where thete two vs intersected wis a semi-circle, an epen-air deck and seented natve garden. She theught
about how this form could be descrnbed using evocative words to arcuse cunosity and intrigue. WWhen it raing, water cascades
down from the second level aver the void and down the courtyard windows. Perhaps this wall need a way of shading during
mbdd:y.l'summ:rhvlile Mz:.r?' TS th\:ll.lgl'l't abowrt the movement of water down the roof = ke bcins under a stream = and what
it might feel like to be lockng up from wnder such a stream. She then considered what the dimensions of the building might be
for thesa kinds of sxpenences.
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Flgure T shows the two proposals that TG
prepared to present to the dient in Yveek 5
and to submit as Assessrrent Task 1

2 Sept 2005

Figure 5: Week 4: Progressing Two Selected Design Ideas
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Another student’s design idea (Olle)

In Week 3 Olle had desenbed ane of his design ideas. the drawing, as follows:

It's about the mist and the fog in the valeys.

And | wanted it to be a light structure that moves with the site
and maybe doesn’t have to loak like this,

bt just bhe you can mave around with the nature.

o in Wesk 4. he worked up a model of that idea using four wire lines bent as
they travelled down the sope of the ste.

The tutor askedt So what was shown there is, these are going to be structural
elements!

Ol Yes probably, it's not the final yet.

Tutor: Last week it started off as a rather smple shape, but the curvature was rather
weak because it was just the roof that was folded .. now this has gone a long way.
S0 we've now got quite a ngorous way of thinking about it. At the moment it's
bascally rectangular on plan although certain points become important. He started
with simply four kinds of Ines o that they have at the moment quite consistent
starting points. But then rather than being all the same, which it was in the angnal
flewing curve, each one of these has then a different kind of profile and therefore the
rocd is going to be a direct cutcame, the form i3 going to be a direct outcome af
what he’s chosen there.

Okits drapping dewn the site, we can see I'm assuming the wiy you have drawn it
reans the building s going north/south and the steps are going eastiwest.

Tutar: Another thing we've got on the plan that we don't see on the model i it starts out
as a kind of rectangle but it's actudlly a four-by-three gnd. Mow you can imagne. start
with [holds up o rectangular plece of paper] diade that four by three and where the gnd
points are that's where the structure is, that's where things change, MNeow 2l that's
happened in that is that onginal rectangle’s deformed. It's stll four by three, but there's
going to be, howewver many there are. 20 indivdual node points from which things
happen. 5o we're really joining the top left hand comer, the southeast comer, we join to
the next one and Olie can put those wherever he likes. But the logic is telling us.
wheresoever these points are, that will establish the form. | can mowe them, | can de
whatever | like with them. And if he's good on computer. he can put all the [co-
erdinates] into the computer and just grab one point and drag and the rest of it would
have moved with it.. . He could have taken ary one point and just pulled it and
everything would have moved like a net.

5o at the moment we don't yet know quite what this is going to look like, We can now see a section, We've got endass possibdities.
Well not quite endless possibilives because he's already told us — there's going to be 20 paints.

The: eutar then llustrotes particular consequences af using the 20-node co-ordinate language far roaf and ground planning, and for envsagng
uses and expenences of bulding spoce. highliphting two porticular odvontages of mediating design in ths woy: i ollows both complete and
systematic explonation of pessibiities.

TG's first design idea in Week 4: a solid shape with a hole in the middle and an arm gesture

Tetor's feedbock comments In the dravang we don't get the impression of curves. There i3 a dash between the language of the model
and that of the drawing. This may just be a lack of skill in represanting the form and idea.

There is 3 praminence ol the top starey in the madel whsch iz a natural outgrowth af the shape. Thig is rmizang in the draving,
Circulation questions: Entry and then one could go nght or left. Courtyard = do you walk arcund the courtyard or through it to get to
the next areal Curves could be used as a way of getting to the northerdy spaces.

The uze and dimensions of the rooms and their functions will correct the cures,

I5 it a symmetncal or asymmaetncal form? Depending on which it i will change the nature of the bulding.

With the shape, will the planning layout fit so meely or will there be squeezing a bit to fit?

Figure 6: Week 4: Tutor’s Feedback on a Classmate’s (Olle’s) and TG’s Design Ideas
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Imnagimve if you wall ...
Twe curved Us fipped so their ends meet in i semiarcle enclosed bush, whilst each arm of the
U also embraces the bush, gathering it to itsell

A roof that curves ke water, fowing. unpredictable and ahways in metion, from a high point at
the most northerdy part of the bailding. sleping deswn to its most southarly — ebbs and flows.
There is a faceted glass section of the roof where it touches the straight glassed sde of the
enclosed sami-cinde. When it raing it feels ike you are under a stream, with the shadows and
gurging sounds. On dear nights you look up and see the millions of stars. whether you are down
on the greund level, or on the edge of the level one landing. And at those times when you are in
the main bedrosm of in the whting area, you ghmpse the stars or deep blue summer shes &
your eyes travel upward,

The glass-endosed courtyard, open to the stars, gives you access to an apen or cdosed kitchen —
with friends chattng from either inside or cutside sitting areas. In surmmer when you want to
sleep under the stars, and feel ke you're in the bush, you stretch outin this courtyard, sheltered,

A, building that gathers nature to itself and in rtself

Imagine if you wall ...

A many faceted bulding that gathers itsell around a
courtyard.

A hexagen shaped arm moves around a hexagon
shaped courtyard to extend 1o ancther am, pentagon
like in its shape. Two small facet spaces arange
themselves on the opposite side of the hexagonal
courtyard to sprng anather of its ke — apen to the
lbush,

Faceted glass walls cverlocding the courtyard and out
to the wews capture light and sunshine — angles that
imprisan the changing light and mowvements of the sun
ovar me,

Figure 7: Week 4: Completing Assessment Task #1




In Week Three, in their studio class, TG and her
classmates faced their first direct feedback on their
set of three initial ideas. Here, the tutor extracted
some of the patterns or principles that underpinned
particular students’ ideas: principles such as ‘a cube
within a cube’ and ‘three elements tumbling down
the hill’. Using the terms ‘concept’ and ‘principle’
interchangeably in his feedback to students, the tutor
suggested that TG’s two concepts might be:

1. ‘ashallow U that wraps around and contains an
internal space, or a set of arms that kind of
gathers you around ... the general principle
you’ve got for that one is a gathering around, a
sheltering in the middle, looking outwards’ and

2. ‘asolid shape with a hole in the middle ... again
it’s the same kind of arm gesture in a way, but
very different.’

This feedback provoked TG to rethink what might
be the principle or concept that was guiding the de-
velopment of each of her forms or ideas for the
building and the ways in which these could be rep-
resented and communicated to others. In retrospect,
the architectural basis of these different principles
may have been implicit in the feedback to the class.
However, at the time TG tried hard to recognise
which architectural ideas were being built into her
and her fellow students’ designing. When the tutor
provided each student with feedback on their ideas,
at critical points he also emphasised the worth of
distilling these general principles in generating form.
According to him, such extraction of principles:

» generates ‘rules’ or guides which the designer is
in control of;

* supports an openness to possibilities but also acts
as a constraint;

+ allows testing of subsequent ideas for fit;

» enables the designer to go beyond the client’s
explicit brief;

» seems to make sense immediately of the design
itself;,

» enables a view of the big picture; and

» makes explicit the reasoning behind why a design
is powerful.

Once the principles underpinning students’
different design ideas were made explicit, it was up
to each student to use them to develop their idea
(now a concept) and in the process, to test the worth
of their particular principles. For TG, this proved to
be a struggle after the studio in Week Three. When
she confronted the feedback in Week Four, both to
the class and to her undeveloped design ideas, she
began to recognise the architectural design basis that
could influence the developing form: for example,
the circulation and movement within the form, the

TANJA GOLJA, LYNETTE SCHAVERIEN

dimensions and size of the internal areas in relation
to what was going to take place within those areas,
the visual and spatial experiences a person might
have inside the form. She struggled to find a means
to explore the ways in which a particular set of
principles might shape the form of her building.

Clearly, TG’s concept of design seemed to be de-
veloping dynamically. In the early weeks, design
looked to her like a very exploratory process of
drawing from personal experience, of seeking out
and collecting visual ideas, and playing with materi-
als. This view of designing sits comfortably with
Ferguson’s view (1993) of design as a visual, non-
verbal process wherein a ‘visual language’ emerges
from the mind’s eye:

The mind’s eye, the locus of our images of re-
membered reality and imagined contrivance, is
an organ of incredible capacity and subtlety.
Collecting and interpreting much more than the
information that enters through the optical eyes,
the mind’s eye is the organ in which a lifetime
of sensory information — visual, tactile, muscu-
lar, visceral, aural, olfactory, and gustatory — is
stored, interconnected, and interrelated (p. 42).

For TG, as for Ferguson, design was ‘a contingent
process, subject to unforeseen complications and
influences as the design develops’ (p. 37).

Then, in Week Three, her view of design began
to shift, when students’ design ideas received their
first feedback. It appeared to take on more of what
Schon terms ‘a conversation with the materials of a
situation’ (1991, p. 78), involving reflection-in-action
where the ‘situation’s back-talk’ refines possibilities
and choices. As initial design ideas were chosen or
culled by the tutor’s feedback, design began to echo
Vincenti’s view, too: as a process of variation and
selection, where artefacts are made to ‘work’ in the
world around them and the real world acts on the
design (Vincenti, 2000). In hindsight, the tutor’s
probing of how these students’ ideas might work (for
example, for the client, for the site, for the context,
structurally) appeared a deliberate teaching strategy,
to assist students to understand Vincenti’s ‘real-world
selection’: interactions occurred within real-world
constraints (such as laws of nature) as tests of design
success, influencing subsequent design processes.

In Week Four, the tutor and students began to use
particular media to supply incubators (after Papert,
1980, p. 120) in which ideas could be formed up and
progressed, and predictions could be made. By that
point, design seemed to be taking on the dynamic
properties of an evolutionary process as Ziman et al
(2000) characterise it: ‘to design ... [means to] ‘arti-
ficially select’ far more promising variants than
would turn up by chance’ (p. 315). Consequently, it
has a historical and hence an epigenetic character:
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The range of feasible variants at a given mo-
ment is not limited solely by present circum-
stances, such as the materials and tools currently
available: it is also conditioned by memories of
past circumstances, such as unsuccessful con-
figurations and ideas, and by mental images of
future circumstances, such as of a hypothetical
device in action (Ziman et al, 2000, p. 315).

When TG searched for a means by which to know
and represent her ideas, as well as to understand what
possibilities lay within such ideas, she used a simple
moulding material for giving form to them. This en-
abled her to progress these ideas to a certain point,
and in so doing, to recognise the potency of her
choice of medium, as Leunig does:

The tactile aspect of claymation is a lovely thing
when the hands are touching and moving things
and there’s material, you know, when you en-
gage in material which is not abstract it’s solid.
You can hold it in your hands. Then you’re re-
lieved of the tension of your mind, you know.
It’s not just running around in your mind. It’s
running down into your hands and back into
your mind. So it’s a different loop you’re in.
And this. The hands make accidents that the
mind, I don’t know, different sorts of accidents.
Interesting things happen (Leunig, 2002).

At the start of Week Four, though, the develop-
ment of TG’s design ideas faltered. However, being
privy to what another student (Olle) designed and
how the tutor responded allowed TG to glimpse the
extraordinary power of a particular medium for
making explicit and progressing design ideas. In
Olle’s case, it was possible to conceive of his design
in the language of mathematics: by imagining an ir-
regular and dynamic co-ordinate geometry within
which a continuum of roof designs existed and limit-
ing cases could be expressed. Only when this system
was explicit could Olle’s design be fully understood
— as one of a continuous, infinite array of possibilit-
ies, each with particular dimensions, and con-
sequently, character. TG had had some direct exper-
ience of the power of her own modelling medium,
but she had also clearly struggled with its limits.
Here, in the vicarious experience of Olle’s design
and the tutor’s feedback on it, TG could gain much
deeper insight into how conceptual progression can
be successfully mediated. The experience made
strong sense of the tutor’s guiding feedback to stu-
dents in Week Three: “You’ve got to use modelling,
not make a model of something. You’ve got to use
materials to see what ideas are coming out of your
mind’. Now, in Week Four, this approach had be-
come much sharper for TG and design had started

to look like what Papert describes as a love affair
with another mathematical technology - gears:

Gears, serving as models, carried many other-
wise abstract ideas into my head (p. xviii-xix)
... The gear can be used to illustrate many
powerful “advanced” mathematical ideas, such
as groups or relative motion. But it does more
than this. As well as connecting with the formal
knowledge of mathematics, it also connects
with the “body knowledge” ... You can be the
gear, you can understand how it turns by pro-
jecting yourself into its place and turning with
it. It is this double relationship — both abstract
and sensory — that gives the gear the power to
carry powerful mathematics into the mind
(1980, p. xx).

Just as gears had carried mathematical ideas into
Papert’s mind, TG was beginning to recognise the
power of particular technologies (be they modelling
materials such as clay or geometrical languages such
as co-ordinate systems) to support the processes of
architectural designing.

Conclusion

Clearly, the developmental dynamic that is apparent
in the growth of TG’s ideas about architectural
designing in these first four weeks took place within
a carefully planned amalgam of opportunities to
learn. Teaching academics provoked her generation
and testing of design ideas, alongside her classmates,
with an authentic project brief for a building and
supported students’ refinement of their design con-
cepts with real-world studio experience including
critical response. Whilst we do not pretend to char-
acterise these first four weeks’ growth as full-blown
expertise, we argue here that we can see in TG’s
evolving ideas and approaches, clear signs that
within the experience of this subject, given her active
commitment to learning from it, there are the begin-
nings of the growth of a particular, highly individu-
alistic kind of design expertise. Such expertise ap-
pears to grow in idiosyncratic ways, as the product
of a confluence of circumstances, fitted to a learner’s
aspirations. In TG’s struggle to learn to design, we
can recognise a case in point of the development that
Plotkin (1994) described holistically (as epigenesis)
in the following words:

. each individual is, in a real sense, created
anew, the unique outcome of an immensely
complex series of interactions between the dif-
ferent parts ... of that individual; and also
between its genes, its developing parts and its
environment. Epigenesis is the word used to
describe this complicated, integrated, dynamic



and probabilistic process of development (p.
122).

As such, these early findings sit comfortably with
our research group’s generative theory of learning
(after Plotkin, 1994 and Edelman, 1992) in which
learning occurs through a Darwinian (selectionist)
heuristic: as learners generate and test ideas on their
value, keeping those that survive their tests (Schav-
erien and Cosgrove, 1999, 2000).

Of course, TG’s learning to design did not stop
here in Week Four. Nine more weeks of classes fol-
lowed, on a similar educational pattern; and analysis
of the data from these last weeks is still underway,
and will no doubt shed further light on the prelimin-
ary findings reported here. Furthermore, this study
represents only the first of a two-part doctoral invest-
igation, the second study of which interrogates the
worth of architectural design ideas grown here for
their particular worth in educational design. This
doctoral thesis attempts to make a significant critical
contribution to the understanding and use of a
concept and/or process (that of design) which, appro-
priated by educators, has been at best overused and
at worst maligned. It squarely addressed the question:
Can Education be conceived, at core, as a designing
discipline? If so, in what respects, and if not, why
not?
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face of architecture and education, we will be well
pleased.

Acknowledgment

We wish to acknowledge Steve Harfield for the
privilege of learning about architectural design from
his teaching and leading of the teaching team of the
subject Architectural Design: Design Basics at the
University of Technology, Sydney. We are grateful
for the generosity and openness of students and tutors
in this subject who made TG feel part of their learn-
ing community and from whom she also learned
much about designing. It was only through the Fac-
ulty of Design, Architecture and Building’s recogni-
tion of the value of this doctoral investigation and
their and our shared aspirations to understand design
education much more deeply that it was able to pro-
ceed. Finally, we were able to present an early ver-
sion of this paper at the International Conference on
Design Principles and Practices through the gener-
ous support of Professor Shirley Alexander and
funding provided from the UTS: Institute for Inter-
active Media and Learning.

Atman, C., Chimka, J., Bursic, K. & Nachtmann, H. (1999). A comparison of freshman and senior engineering design pro-

cesses. Design Studies, 20(2), 131-152.

Chi, M. (2006). Two Approaches to the Study of Experts’ Characteristics. In K. Anders Ericsson, N. Charness, P. Feltovich
& R. Hoffman (Eds.), The Cambridge Handbook of Expertise and Expert Performance. (pp. 21-30). New York:

Cambridge University Press.

Cross, N. (2004). Expertise in design: an overview. Design Studies, 25(5), 427-441.
Edelman, G. (1992). Bright Air, Brilliant Fire: On the matter of mind. London: Penguin Books.
Eteldpelto, A. (2000). Contextual and strategic knowledge in the acquisition of design expertise. Learning and Instruction,

10, 113-136.

Feltovich, P., Prietula, M. & Anders Ericsson, K. (2006). Studies of Expertise from Psychological Perspectives. In K. Anders
Ericsson, N. Charness, P. Feltovich & R. Hoffman (Eds.), The Cambridge Handbook of Expertise and Expert
Performance. (pp. 41-67). New York: Cambridge University Press.

Ferguson, E. (1993). Engineering and the Mind's Eye. Cambridge, Mass: The MIT Press.

Harfield, S. (1997). Oft the Top of Their Heads: The nature and processes of architectural design as perceived by new intake

students. Form/Work, 1, 34-48.

Harfield, S. (2002). How buildings come to be the way they are. In R. Best & G. DeValence (Eds.), Building in Value:
Design and Construction. (pp. 17-32). Oxford, UK: Butterworth Heinemann.
Kavakli, M. & Gero, J. (2002). The Structure of Concurrent Cognitive Actions: a case study on novice and expert designers.

Design Studies, 23(1), 25-40.

Lancy, D. (1993). Qualitative Research in Education: An Introduction to the Major Traditions. New York: Longman.

Leunig. M. (2002). Leunig Animated. DVD.

Mayr, E. (1998). This is Biology: The Science of the Living World. Cambridge, MA: Belknap Press.

Merriam, S. (1998). Qualitative Research and Case Study Applications in Education. San Francisco: Jossey Bass.

Papert, S. (1980). Mindstorms: Children, Computers, and Powerful Ideas. New York: Basic Books.

Plotkin, H. (1994). The Nature of Knowledge. London: Allen Lane, The Penguin Press.

Ramachandran, V. (2003). The Artful Brain. In V. Ramachandran, The Emerging Mind. (pp. 46-69). London: Profile Books.

Ross, P. (2006). The Expert Mind. Scientific American, August 2006, 46-53.

Schaverien, L. & Cosgrove, M. (1999). A biological basis for generative learning in technology-and-science: Part I — A
theory of learning. International Journal of Science Education, 21(12), 1223-1235.

143



144

DESIGN PRINCIPLES AND PRACTICES: AN INTERNATIONAL JOURNAL, VOLUME 1

Schaverien, L. & Cosgrove, M. (2000). A biological basis for generative learning in technology-and-science: Part Il — Im-
plications for technology-and-science education. International Journal of Science Education, 22(1), 13-35.

Schon, D. A. (1991). Reflective practitioner: How professionals think in action. Aldershot England: Arena.

Seitamaa-Hakkarainen, P. & Hakkaraninen, K. (2001). Composition and Construction in Experts’ and Novices” Weaving
Design. Design Studies, 22(1), 47-66.

Stake, R. (1995). The Art of Case Study Research. Thousand Oaks, Ca: Sage Publications.

Vincenti, W. (2000). Real-world variation-selection in the evolution of technological form: historical examples. In J. Ziman
(Ed.), Technological Innovation as an Evolutionary Process. (pp. 174-189). Cambridge, UK: Cambridge University
Press.

Yee, R. (2003). Architectural drawing: A visual compendium of types and methods. Hoboken, N.J.: J. Wiley.

Zeki, S. (1999). Inner Vision: An Exploration of Art and the Brain. New York: Oxford University Press.

Ziman, J. et al. (2000). An end-word: By all contributors. In J. Ziman (Ed.), Technological Innovation as an Evolutionary
Process. (pp. 312-316). Cambridge, UK: Cambridge University Press.

About the Authors

Tanja Golja

Tanja Golja is a doctoral student in the Faculty of Education, researching the fruitfulness for Education of the
concept of design. As part of her responsibility as an academic developer within the Institute for Interactive
Media and Learning, Tanja works closely with academic staff in the Faculty of Design, Architecture and
Building, collaboratively seeking to enhance the Faculty’s design and successful provision of rich learning op-
portunities for students within the designing disciplines. As a graduate of the foundation cohort of the Master’s
degree in e-learning, Tanja takes a special interest in online environments and currently oversees the university’s
design and use of its customised Blackboard e-learning environment.

Dr. Lynette Schaverien

Associate Professor Schaverien is an active researcher in science and technology education, with a special interest
in understanding the design of theoretically sound e-learning environments in a range of disciplines. In recent
years, she has led two sizeable and successful Australian Research Council projects in which students and
teachers respectively have designed acclaimed and radically innovative e-learning environments in which others
can engage with scientific, technological and educational questions of high interest to them. In both these projects,
designing and learning to design are of key interest at two levels: in participants’ shaping of the environments
themselves and in researchers’ enactment of a research process to nurture and understand it. She has also led
the design, development and teaching of a market-leading suite of postgraduate e-learning courses, in collabor-
ation with her university’s Institute for Interactive Media and Learning.



	Golja 2006014955 checklist C1
	2006014955 C1 info
	2006014955C1



