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Question1/10

Why did | study
teams of architects and structural engineers?



Architects and structural engineers

Our built environment faces multiple demands

Firmitas
solid, durable, resource-saving, ...

Sources: Vitruvius. De architecture libri decem, 33 - 22 BC.
Vittorio Magnago Lampugnani. Brauchbarkeit, Werthaltigkeit, Schonheit, Neue Ziircher Zeitung, 02.08.2013
cap.img.pmdstatic.net; www.emanuelegentile.it; www.telerama.fr

Utilitas Venustas
useful, value-adding, sustainable, ... beautiful, inspiring, subtle, ...
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Architects and structural engineers

Building design includes experts with heterogeneous
knowledge

Gary Cooper as architect Howard Roark Fuller, Hunt, Foster, et al.
Movie still “The Fountainhead”, 1949 Samuel Beckett Theatre, 1971

Ishida, Barker, Rice, Noble, Piano, et al.
Menil Collection, 1984

Sources: (middle) www.abc.es/cultura/arte/buckyfuller-201009090000_noticia.html|
(right) www.ricedesignalliance.org/on-engineering-the-menil-and-other-houston-landmarks-a-profile-of-larry-whaley-by-dan-singer ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 4



Architects and structural engineers

Structure strongly contributes to the overall building scheme

Wright, Peters Piano, Rogers, Rice Koolhaas, Balmond
Johnson Wax Building, Racine, 1939 Centre Pompidou, Paris, 1978 Maison a Floirac, Bordeaux, 1998

Sources: (left) www.miriamhavelin.com
(middle) www.artnexus.com/en/magazines/see/5d61e3ceeb5c0578bcec432d/104
(right) www.thoughtco.com/maison-a-bordeaux-rem-koolhaas-178058, photo by lla Béka and Louise Lemoine ETH Zurich [ Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 5



Architects and structural engineers

Architect and structural engineer form the core of the planning
team already at the beginning of the design process

. .
= » ‘L
E“*\

Peters, Wright, Masselink Rice, Piano, Rogers Balmond, Koolhaas
Taliesin, 1955 Centre Pompidou, 1976 Location and date unknown

Sources: (left) www.guggenheim.org/blogs/checklist/the-two-williams-who-helped-build-the-guggenheim
(middle) www.archpaper.com/2020/09/remembering-the-long-career-of-richard-rogers/
(right) www.architectuur.org/xlfotonieuws.php?pr=3220&id=1&nr=1 ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 6



Architects and structural engineers

Architect and structural engineer are surrounded by contrary
worlds

Architekt Bauingenieur

— Der kreative «Lifestyler» — Der kluge Kopf

ExKklusive Hornbrille,
«Kiinstler»-Frisur

Eige Rsthetik gent
ber alles — auch bei
Kleinem Einkommen!

: ache
Wit den Gedanken
stets nahe am Projekt -

auch in der Freizeit.

«Moleskine»-Skizzen-
und Notizbuch

immer dabei — for
kreative Einfalle in allen
Lebenslagen

SENSNE 112111 S
A telle
immer dabei;
denn kluge Kopfe
schiitzen sich.

Existentialistisches
Schwarz, modisc]

Praktische
Alltagskleider
zeugen von
Bodenhaftung.

«Eames»-Stuhl

Doppelmeter und
Designer-Mobel Pline
gehéren zum
kreativen Chaos.

Kentrolien fsrdern
die Sicherheit! —

«Fir a tudfa gsunda
Schiaaf.»

Study guide Architecture office Structural engineering office
ETH Zurich, 2014 BIG Architects, 2015 Schnetzer Puskas Ingenieure, 2021

Sources: (left) ETH Zurich. Editorial Office Architecture and Civil Engineering Studies, September 2014
(middle) https://gestion.pe/tu-dinero/inmobiliarias/aire-oficinas-genera-problemas-parecen-atontarnos-103819-noticia/
(right) www.oskarvonmillerforum.de/en/programme/event/cal/event/detail/vortrag-26/2021/january/28.html| ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 7



Architects and structural engineers

Multiple forms of relationships evolve when working together

=
O

- disciplinary
- professional
- functional

Source: Cooke, S. et al. (2020). Diverse perspectives on interdisciplinarity from Members of the College of the Royal Society of Canada. FACETS, 5, 138-165. ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021



Architects and structural engineers

“Coprofessional” includes all forms of relationship, and
focuses on professions rather than academic disciplines

- disciplinary
Co - professional
- functional

Source: Cooke, S. et al. (2020). Diverse perspectives on interdisciplinarity from Members of the College of the Royal Society of Canada. FACETS, 5, 138-165. ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021



Architects and structural engineers

If not set right, teams suffer from various process losses

O QO O O O O O O O O O O O O
y P WY WYY Y I IY YT
Amount people 1 2 3 8
Weight F 63 kg 118 kg 160 kg 248 kg
Individual performance 100 % 93 % 85 % 49 %

Experimental setup for the Ringelmann effect, after:

Ringelmann, M. (1913). Recherches sur les moteurs animés. Travail de ’homme. In: Annales de I'Institut National Agronomique, 2e série, tome XII
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Architects and structural engineers

Working in a team is more than just working on a task together

Cohesion between
team members

performing
AL, Lo
0,9 - LY
30 storming . adjourning
forming \
" —— Time

Sources: Tuckman, B. W. (1965). Developmental sequence in small groups. Psychological Bulletin, 63(6), 384-399.
Tuckman, B. W,, & Jensen, M. A. (1977). Stages of small-group development revisited. Group & Organization Studies, 2(4), 419-427.
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Architects and structural engineers

Existing publications focus on buildings, and less on the team

ANGUS J MACDONALD

WL\ JL Wy aseragy
CTURAL DESIGH

CONGEPTUAL STRUGTURAL DESIGN o ] i @ fv / Mr
Bridging the gap between @rchitecrs dnd engineers z 3 =

0, Popavic Larsen A, Tvas

SUPPORT AND

RESIST

Structure &Archltecture

TION

STRUCTURAL ENGINEERS
AND DESIGN INNOVATION

Macdonald Larsen, Tyas Rappaport Flury Olsen, Mac Namara
(2001) (2003) (2007) (2012) (2014)

Sources: Macdonald, A. J. (2001). Structure and architecture (2nd ed). Oxford : Architectural Press.

Larsen, 0. P, & Tyas, A. (2003). Conceptual Structural Design: Bridging the gap between architects and engineers. Thomas Telford Publishing.

Rappaport, N. (2007). Support and resist : structural engineers and design innovation. New York : Monacelli Press.

Flury, A. (2012). Kooperation : zur Zusammenarbeit von Ingenieur und Architekt.

Olsen, C., & Mac Namara, S. (2014). Collaborations in architecture and engineering. Collaborations in Architecture and Engineering, ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 12



Architects and structural engineers

Teams of architects & engineers face a fundamental dilemma

Building design has to solve
multiple demands

!

Architect and structural engineer have to
combine heterogeneous knowledge

!

Working in a coprofessional team
IS necessary

!

The complexity of working in a
coprofessional team is unexplored

!

Today’s coprofessional teams apply a
trial-and-error approach to teamwork

!

Teams of architects and structural engineers
often do not reach their full potential

Source: www.architectmagazine.com/practice/kierantimberlakes-new-sandbox_o ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021



Architects and structural engineers

My research introduces a model to overcome this dilemma

* The descriptive model supports a better
understanding of team processes in teams of
architects and structural engineers

« The exploration and description of these
processes in my research lays the groundwork
for the model

+ By understanding team processes better through
the model, teams of architects and structural
engineers easier reach their full potential

Source: Haus-Rucker-Co, Griine Lunge (Green Lung), outdoor installation at Kunsthalle Hamburg, 1973. Courtesy Archive Zamp Kelp. Photo: Haus-Rucker-Co ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 14



Question2 /10

How did | study
teams of architects and structural engineers?



How to study teams

My research uses methods from social psychology

Semi-structured interviews Cognitive mapping- interviews Observations of design meetings

L V%
1‘\_\\',1
A
N
* 27 interviews with 17 architects and 10 + 23 cognitive mapping- interviews with 15 * 4 teams with 7 design meeting
structural engineers architects and 8 structural engineers observations
* Interviews between 45 to 90 minutes, * Interviews between 15 to 30 minutes, * Observations between 36 to 127 minutes,

conducted Aug. 2018 to Feb. 2019 conducted Aug. 2018 to Feb. 2019 conducted Dec. 2018 to March 2019

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 16



How to study teams

My research builds on a Swiss culture of coprofessional teams

Meili Peter, Conzett Kerez, Schwartz Vacchini, Fiirst Laffranchi
Mursteg, Murau, 1995 House Forsterstrasse, Zurich, 2003 Sports hall Milimatt, Windisch, 2010

Sources: (left) Conzett, J., Meili, M., & Peter, M. (1995). Raumbriicke : Mursteg in Murau/Steiermark. Werk, Bauen + Wohnen,
(middle) www.subtilitas.site/post/156949653449/christian-kerez-apartment-building-on
(right) Lensing, T. (2011). GroBes Faltwerk aus einem Guss. Bauwelt, 10, 26-35. ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021 17



How to study teams

The Swiss competition culture offers an institutionalized early-
design-stage with highly motivated coprofessional teams

konkurado

Der Architekturwettbewerb ist ein Kulturgut.

Le concours d'archilecture est un bien culturel.

llconcorso di architettura @ un valore culturale.

“The architectural competition is a cultural asset.” Publication and archive of competitions
Exhibition Main Station Zurich, 2008 Website konkurado.ch, 2020

Sources: (left) www.espazium.ch/de/aktuelles/architekturwettbewerbe-sind-wissensgeneratoren
(right) https://konkurado.ch ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 18



How to study teams

>700 architecture and engineering offices participate In
competitions

Zurich
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How to study teams

Architects and structural engineers form >1000 team

compositions

Legend:

® Engineering office

® Architecture office

«® Amount of competitions participated
— Competition team participation

Data source: konkurado.ch.

Data time frame: 2014 to 2079.

Image by author.

Romandie
area

Zurich

St.Gallen
area

Grisons
area
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How to study teams

17 architects & 10 engineers with divers experiences were
Interviewed for this thesis

Zurich
area

Cadosch & Zimmermann- . Romero
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Thomas Boyle, ® e -
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Cyrill Burger. WaltGalmarini@ - @ 5250 - -Meili Peter

Dr. Ltichinger+Meyer @) ;e Flury: * : Raumbureau

@ WMM » Edelaar Mosayebi Inderbitzin
® Boltshauser
Schnetzer Puskas . - Staufer & Hasler
- Graber Steiger
-Deon
e - Corinna Menn
= Conzett Bronzini Partner @ -Bearth & Deplazes
Grisons
Romandie Ticino

area area

Legend:

© Engineering office

® Architecture office

+® Amount of competitions participated
Data source: konkurado.ch.

Data time frame: 2014 to 2079.
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How to study teams

15 architects and 8 structural engineers provided cognitive

maps for this thesis

Zurich
area
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Christian Kerez -
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Legend:

© Engineering office

® Architecture office
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Data source: konkurado.ch.

Data time frame: 2014 to 2079.

Image by author.
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How to study teams

4 teams working on various competitions were observed in 7
meetings

[ Zurich
i ' area
ﬁ/Architects C
Team C
Housing
Feb.19
Architects A
Basel /
area g
Engineer C
St.Gallen
area
Team A
School building
Dec. 18, Jan.'19
Engineer A
Engineers D ram8 —  Architects B

Sports hall
Jan, Feb, Mar ‘19

Engineer B "

< ‘W« Architect D

Bern Team D
area Road bridge
Feb."19 ;
Grisons
area
Romandie Ticino
area area

Legend:
Engineering office
® Architecture office
«® Amount of competitions participated
— Competition team participation
Data source: konkurado.ch.
Data time frame: 2014 to 2019.
Image by author. ETH Zurich [ Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021



Question 3/ 10

What underlying framework
did | develop in order to study teams
of architects and structural engineers
working on Swiss architecture competitions?



Underlying framework

A team is a group of two or more people working on a mutual
task

Source: Forsyth, D. R. (2010). Group Dynamics (5th ed.). Wadsworth Cengage Learning. ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021
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Underlying framework

A team resembles a system with inputs, processes and outputs

}:
c
=
c
=

Sources: Hackman, J. R., & Morris, C. G. (1975). Group tasks, group interaction process, and group performance effectiveness: A review and proposed integration.

Advances in Experimental Social Psychology, 8(C), 45-99.

Mathieu, J., Maynard, M. T, Rapp, T, & Gilson, L. (2008). Team Effectiveness 1997-2007: A Review of Recent Advancements and a Glimpse Into the Future.

Journal of Management, 34(3), 410-476. ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 26



Underlying framework

Inputs come from task, environment, team, and team members

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Input » Output
Task

Type, complexity, ...

Environment
(Organization)

Reward structure,
stress Iev_eI, _
organization climate, ...

Team
Cohesiveness, size,
structure,
resources, ...

Individual
Personality,
abilities,
knowledge,
skills, ...

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Sources: Hackman, J. R., & Morris, C. G. (1975). Group tasks, group interaction process, and group performance effectiveness: A review and proposed integration.

Advances in Experimental Social Psychology, 8(C), 45-99.

Mathieu, J., Maynard, M. T, Rapp, T, & Gilson, L. (2008). Team Effectiveness 1997-2007: A Review of Recent Advancements and a Glimpse Into the Future.

Journal of Management, 34(3), 410-476. ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 27



Underlying framework

Outputs relate to performance and development

Performance
Performance quality,
speed to solution,
number of errors, ...

Member satisfaction,
team adaption,
member development, ...

Sources: Hackman, J. R., & Morris, C. G. (1975). Group tasks, group interaction process, and group performance effectiveness: A review and proposed integration.

Advances in Experimental Social Psychology, 8(C), 45-99.

Mathieu, J., Maynard, M. T, Rapp, T, & Gilson, L. (2008). Team Effectiveness 1997-2007: A Review of Recent Advancements and a Glimpse Into the Future.

Journal of Management, 34(3), 410-476. ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 28



Underlying framework

Processes are fundamental actions of a team

Sources: Hackman, J. R., & Morris, C. G. (1975). Group tasks, group interaction process, and group performance effectiveness: A review and proposed integration.
Advances in Experimental Social Psychology, 8(C), 45-99.
Mathieu, J., Maynard, M. T, Rapp, T, & Gilson, L. (2008). Team Effectiveness 1997-2007: A Review of Recent Advancements and a Glimpse Into the Future.

Journal of Management, 34(3), 410-476.
Marks, M. A., Mathieu, J. E., & Zaccaro, S. J. (2001). A temporally based framework and taxonomy of team processes.
ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021

Academy of Management Review, 26(3), 356-376.
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Underlying framework

Relationship-oriented processes focus on team members

e“am'\oral procesSes

Affective processes:
What teams feel
Moods and emotions
among team members
(cohesion, team
confidence, trust, ...)

Behavioral processes:
What teams do
Coordination, evaluation, or
planning of task-oriented
processes

Relationship-
oriented processes

'
Al Vv

Cognitive processes:
What teams think

Team members' shared
understandings and their
ability to reflect upon
own actions and adapt
accordingly

Sources: Grossman, R., Friedman, S. B., & Kalra, S. (2017). Team Effectiveness Teamwork Processes and Emergent States.
The Psychology of Team Working and Collaborative Processes, 245-269. ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021



Underlying framework

Task-oriented processes focus on accomplishing the task

f

Task-oriented
processes

Sources: Gero, J. S., & Mc Neill, T. (1998). An approach to the analysis of design protocols. Design Studies, 19(1), 21-61.

Bobbe, T, Krzywinski, J., & Woelfel, C. (2016). A comparison of design process models from academic theory and professional practice.
Proceedings of International Design Conference, DESIGN, DS 84, 1205-1214.

Stempfie, J., & Badke-Schaub, P. (2002). Thinking in design teams - An analysis of team communication. Design Studies, 23(5), 473-496.
Kvan, T. (2000). Collaborative design: what is it? Automation in Construction, 9(4), 409-415.

Macro processes:
High-level subdivision of
task-oriented processes
E.g. in design teams:
Analyse - Define - Design -
Finalise - Implement

Micro processes:

Short period of time with
one intention

E.g. in design teams:
Problem definition - Idea
generation - Idea Analysis
- Idea evaluation - Idea
selection

Interactions:

The form of engagement of
team members regarding
task-oriented processes
E.g. in design teams:
Loosely coupled - closely
coupled

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021 31



Relationship-oriented processes

Team processes are unknown for teams of architects and
structural engineers

e‘e\\a\lioral Processeqg

Relationship-
oriented processes

'
Vv

y

Architecture competition

f

Task-oriented
processes

Structural
engineer

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021



Question4/10

What are my findings about relationship-oriented processes
In teams of architects and structural engineers
working on Swiss architecture competitions?



Relationship-oriented processes

My thesis explores relationship-oriented processes with 2

methods

Semi-structured interviews

Allow to give voice to the people who
actually experience relationship-oriented
processes

Observations of design meetings

Provide unfiltered and direct insights to the
actual events

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 34



Relationship-oriented processes

Semi-structured interviews are analyzed with an axial-coding
method

Semi-structured Representative 1st Order 2nd Order Overarching
. . —> —> —> —> . .
interviews 1st Order Data Concepts Themes Dimensions

Written transcripts of Collection of 1714 Development of Organization of 1st- Distillation of 2nd-

27 semi-structured quotes, maintaining the a comprehensive order codes into 2nd- order themes into

interviews integrity of informant- compendium of 1st- order (theory-centric) overarching theoretical
centric terms order terms themes dimensions

Source: Gioia, D. A., Corley, K. G., & Hamilton, A. L. (2013). Seeking Qualitative Rigor in Inductive Research: Notes on the Gioia Methodology.
Organizational Research Methods, 16(1), 15-31. ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 35



Relationship-oriented processes

Team members feel for the other profession and the task

Strong sense to take on
responsibility

“It's not that | want the boss
at the table, but the person
who is responsible for the
competition, otherwise | get
mails and back and forth
again.” (Engineer 4)

Structural
engineer

Affinity for the other’s professional field

“From the architect'’s side there is an affinity for
technical and constructive questions, and from
the engineer’s side there is a great interest in
architecture and design.” (Architect 8)

Intrinsic motivation for the
task

“The most important activity,
both as an architect and as

an engineer, is which task you
want to work on, what interests
you and for which task you are
motivated.” (Architect 6)

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021 36



Relationship-oriented processes

Team members show respect, trust, and sympathy

Mutual respect

“There is mutual respect for
the areas of competence,
which one also does not want
to exceed or strain.” (Architect
12)

Trust

“If you have built up a level

of trust, you can really stand
together even when there's
problems and help each other.”
(Architect 2)

Structural
engineer

Sympathy

“I have to change one of the team members when | realize that
it is counterproductive because we have learned that people
who like each other are more productive, and those who don't
like each other, that doesn't give a good result.” (Architect 11)

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021 37




Relationship-oriented processes

Team members develop the design together

Using appropriate ways to
exchange information

“If the physical model exists,
that is always a very big ad-
vantage. | still think it is a very
good tool.” (Engineer 1)

Joint design development

“It is ideal if you are looking for
a common solution together.”
(Engineer 2)

Structural
engineer

e‘e\\a\lioral Processeqg

Using appropriate ways to
exchange informatiop

Joint handling of
p‘ofessiona| dlscrepancieS

Joint design deveIOpmem

Joint handling of professional
discrepancies

“It is a phenomenon of a
long-standing partnership

that you do not only cultivate
respect and friendly relations
with each other, but also the
ability to criticize each other in
order to get closer to the task
or solution.” (Architect 3)

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021 38



Relationship-oriented processes

Team members built on experience and learn from each other

Team learning

“Mutual learning is also a
factor that helps the team, one
wants to learn from the other.”
(Architect 10)

Development of shared and
collective knowledge

“The competences must be
clear. It must be clear what
the engineer can do, what the

architect can do.” (Engineer 2)
N

Structural
engineer

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021 39



Relationship-oriented processes

Team identity creation is a central relationship-oriented process

) Creation of a team identity

“In the end it's all about placing oneself in something
that one doesn’t determine oneself.” (Architect 6)

Based on a mutually targeted

design expression Lo ofa tea\*
""a\\o wa\\ytargetedd d@,’

“l was able to take up the / 0‘ boﬁa“‘sona\_iﬁﬁi?i‘ffs'o oy ’/a
image of the architect, | saw , S IS \'('*»f;“’oo :
the vision, and I noticed that / F’f’, “%

we have to realize it together.”
(Engineer 8)

Based on a personal or pro-
fessional commonality

“It becomes exciting when the
exchange of know-how comes
to the foreground, suddenly we " K
stick together as it becomes a " /
new process of knowledge for -

everyone.” (Engineer 2)

Structural
engineer
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Relationship-oriented processes

Observations complement findings from interviews with more
detail

Semi-structured interviews Observations of design meetings

Data development and complementarity
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Relationship-oriented processes

Meetings are coded regarding relationship-oriented processes

Team A Team B Team C Team D

Coding of meeting conversations

Team identity

by design expression I | (| i nTuttin L | |/ |
by commonality | i i Il
Affective processes [l | | 1 | | ] I

Behavioral processes | 1 | 1 1l I i1l | ni Bl nnl
Cognitive processes Il | 11 | [ I B | I (]

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021
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Relationship-oriented processes

Team A creates a team identity on two layers

TeamA ”

* Develops team identity
based on design
expression and personal
commonality

« Sense of trust in the
other’'s competencies

Team identity
by design expression I I |
by commonality I

Affective processes |}
Behavioral processes | | m 1
Cognitive processes i1 |

* more details on next page

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021
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Relationship-oriented processes

Team A’s team identity centers in mutual learning

(1) “This is an existing assembly hall and a cafeteria below. My question is, if
the floor could be left out, does it still work?”

(2) “Conventionally built
it would be like this: | put

the column, ceiling on top,
then the next column. And
the ceiling holds every- .
thing together. If | take the
ceiling away, then every

support needs a strength- |
ening. So | would consider §
keeping it simple.”

Team identity Meeting 1 Meeting 2

by design expression I I . : .
by commonality | @ Team A is united through mutual learning,

here by the educating role of Engineer A.
Affective processes I}

Behavioral processes | i Il |
Cognitive processes i1 |
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Relationship-oriented processes

Team B creates a strong team identity by multiple design

expressions

Team identity
by design expression
by commonality

Affective processes
Behavioral processes
Cognitive processes

« Strong sense of team
identity based on multiple
mutually targeted design
expressions

« Strong affinity for the
other’s professional field

* more details on next page

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021
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Relationship-oriented processes

Engineer B actively contributes to finding the design expression

(1) “Should this be adapted 'P‘:
in timber if possible? | would & /-“
then be interested in a pre- \Y

stressed glulam.” N

(2) “And then we also

- - L detach ourselves from

~ - -1 the materialization of the
' BN existing building. This is

a steel construction with
& a concrete ceiling.”

e
(3) “If you think of timber here,
then you could use concrete
as a counterpart to the brick-
work there. And then think of
the fagade in wood as well.”

Team identity Meeting 1 Meeting 2 Meeting 3 E i B I t
by design expression ngineer B proposes complete
bi Comgnon;ﬁ,-ty LI materialization of the building

Affective processes | | 1 \|

Behavioral processes I I Il
Cognitive processes 11| [

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021
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Relationship-oriented processes

Team C i1s hampered in team identity creation

Team C

+ A mutually targeted
design expression is only
found late in the meeting

* Signs of communication

difficulties
Team identity
by design expression [ |
by commonality
Affective processes ] [ ]
Behavioral processes | [ ]

Cognitive processes I ]

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021



Relationship-oriented processes

Team D cannot include all team members to create a team
identity

Team D

* Engineer D1 and Architect
D agree on the design
expression

* Engineer D2 and Client D
disagree with Architect
D’s proposals

Team identity

by design expression [/
by commonality ] 1l
Affective processes |

Behavioral processes | il nurl

Cognitive processes | ]
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Relationship-oriented processes

My model includes insights into relationship-oriented processes

From the interviews

« Teams of architects
and structural
engineers engage
in specific affective,
behavioral, and
cognitive processes

« The creation of a team
identity plays a central
role when architects
and structural
engineers work
together

e“am'\oral procesSes

Using appropriate ways to
exchange informatiop

Joint handling of
p‘ofessiona| d'scrEPancies

Joint design deveh)pmem

/'0\\0““\“3\\\, targeteq deg; de >
o(\am‘so“a‘ or PTOfess,'ong” IS
e,b aerz"’" . a/oo

CAR
&* 2>°,/

Structural
engineer

From the observations

Different teams
create different
team identities, with
different intensities

Different affective,
behavioral, and
cognitive processes
can support or hamper
the creation of a team
identity
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Question 5/ 10

What are my findings about task-oriented processes
In teams of architects and structural engineers
working on Swiss architecture competitions?



Task-oriented processes

My thesis explores task-oriented processes with 2 research
methods

Cognitive mapping- interviews Observations of design meetings

A
D/
A
=
Allow to gain access to the interview Provide unfiltered and direct insights to the
participants’ thoughts in a graphical way actual events
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Task-oriented processes

Cognitive maps give access to procedural understandings

of a new school building including a sports hall. Only teams with members from

E Scenario: The city of Zurich organizes an open competition for the construction
i architecture and structural engineering are allowed to participate.

e et . Task: Determination and sorting of procedural components on how a team of
e architects and structural engineers works on such a competition.
Given starting point: Issue of the competition documents by the city of Zurich.

N

o . Given tools: Pens of different color and writeable magnetic strips on a magnetic A3
A board

4
= * Given end point: Submission of the competition entry

Sources: Burtscher, M. J., Kolbe, M., Wacker, J., & Manser, T. (2011). Interactions of Team Mental Models and Monitoring Behaviors
Predict Team Performance in Simulated Anesthesia Inductions. Journal of Experimental Psychology: Applied, 17(3), 257-269.
Image: School building Leutschenbach, Zurich, 2009. Arch. Christian Kerez, Eng. Joseph Schwartz;

https://www.zuerich.com/de/besuchen/sehenswuerdigkeiten/schulhaus-leutschenbach ETH Zurich [ Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 52



Task-oriented processes

23 cognitive maps are analysed with a specialized coding scheme

Cognitive map Coding scheme Cognitive map Different levels of abstraction
original, e.g. Architect 13 standardized and coded
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Task-oriented processes

Cognitive ma

overarching
design step A

overarching
design step B

overarching
design step C

overarching
design step D

overarching
design step E

Architect 1

Existential
question

Arguments
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Concept

Idea
Necessity
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Reality
Im{:le_men-
ation
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Review

Concepts
Considera-
tions

What is the
idea?

Descriptions
Visualization
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Task-oriented processes

The 5 macro process terms are based on the descriptions in
the maps

L Learn and Studying
problem Existential understand Formulate
. question .
analysis program questions
Arguments . .
Analysis L Preparation
urbanistic
solution . Idea poo/ attitude Concepts
framing Conception Possible programm- Drafts
solutions atic techni- Variations
cal attitude
idea . Hypothesis Concept What is the
fixation Formulation decision idea?
Concretiza-
design Intensive tion Further
elaboration processing Feedback planning
Adjustments
: i Summar Implementa- . :

submission , y P o Dimensio-
preparation ayout ning

Plans Plans
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Task-oriented processes

Architect and structural engineer work together in all macro
processes

problem
analysis

solution
framing

idea
fixation

design
elaboration

submission
preparation

Architect 1

Architect 2

Architect 3

Architect 4

Architect 5

Architect 6

Architect 7

Architect 8

Architect 9

Architect 10

Architect 11

Architect 12

Architect 13
Architect 14
Architect 15
Engineer 1
Engineer 2
Engineer 3
Engineer 4
Engineer 5
Engineer 6

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021

Engineer 7

Engineer 8

56



Task-oriented processes

Architects propose circular, structural engineers linear work flows

Architect 1
Architect 2
Architect 3
Architect 4
Architect 5
Architect 6
Architect 7
Architect 8
Architect 9
Architect 10
Architect 11
Architect 12
Architect 13
Architect 14
Architect 15
Engineer 1
Engineer 2
Engineer 3
Engineer 4
Engineer 5
Engineer 6
Engineer 7
Engineer 8

problem - . o
analysis

solution
framing

idea &
fixation

design v
elaboration

submission
preparation
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Task-oriented processes

The 5 macro processes are part of my model

Structural
engineer

Problem analysis
Solution framing
Idea fixation
Design elaboration
Submission preparatio®

Macro process

es
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Task-oriented processes

Cognitive maps include different interactions between the
professions

problem
analysis

solution
framing

idea
fixation

design
elaboration

submission
preparation

Architect 1

Architect 2

Tl

Architect 3

J

Architect 4

Architect 5

Architect 6
Architect 7

Architect 8

Architect 9

[l

Architect 10
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Task-oriented processes

Interactions can be classified along 3 categories

[

|

symmetrical
VS.
asymmetric

!

subtractive
VS.
additive

ETH Zurich | Chair of Structural Design | Hannes Hofman

linear
VS.
cyclic

I
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Task-oriented processes

My model includes the 3 categories to describe interactions

Structural
engineer

Problem analysis
Solution framing
Idea fixation
Design elaboration
Submission preparatio®

Macro processes 7
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Task-oriented processes

Observations complement findings from cognitive maps

Cognitive mapping- interviews Observations of design meetings

Data development and complementarity
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Task-oriented processes

Meetings of Team A and B are coded regarding task-oriented
processes

Macro processes
Problem analysis
Solution framing
Idea fixation
Design elaboration
Submission prep.

Micro processes
Problem definition
Idea generation
Idea analysis

Idea evaluation
Explanation

Idea selection

Team A Team B

Coding of meeting conversations

v v
Il
N
| | Il [l
3 B | 11111 AT TR A
I | |
LRI AT T I Wi rrrrn LTI O T 1 Y
O R T TR LT T | L O
I 11 OTRIL AL 1 O O S (1T 1 T R AR
LU 1 | A I | nmm 1 L A0 O 00O 0T OO0 O O
0UTUED TR e i e rrme L I 0 A AR T AT

Micro process categories after: Stempfle, J., & Badke-Schaub, P. (2002). Thinking in design teams - An analysis of team communication.

Design Studies, 23(5), 473-496.
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Task-oriented processes

Micro processes are similar for both Team A and B

Team A and Team B

All team members of both
teams engage in all micro
processes

Micro processes

Problem definition | NI W1 {110 |«ah 1M I Wi rrrrn LTI O T I 1 Y

Idea generation O T R | L O
Idea analysis 11 L TTL I T 1 O O T (1T 1 T R AR
Idea evaluation L (1 [ 2 R | i1 | L K0 O 00O 1A OO0 T R
Explanation 0 UTUET TR W (e e trme L I R A A AR T AT

Idea selection | 1 | | | 11 11 | | | ]

Micro process categories after: Stempfle, J., & Badke-Schaub, P. (2002). Thinking in design teams - An analysis of team communication.

Design Studies, 23(5), 473-496. ETH Zurich [ Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 64



Task-oriented processes

Architects of Team A and Team B act as meeting moderators

Team A and Team B

Architects are more active in
problem definition

“We want to connect the base-
ment better to this first floor.
So for once you could cut out
a generous section here?”

“In terms of urban plan-
ning, there are more or
less two possibilities.”

Micro processes

Problem definition | IR TN IO | 0 O IT I O O J [ O 1 1 1

Micro process categories after: Stempfle, J., & Badke-Schaub, P. (2002). Thinking in design teams - An analysis of team communication.
Design Studies, 23(5), 473-496. ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 65



Task-oriented processes

Engineers A and B contribute to their team’s ideas and decisions

Team A and Team B

Architects and structural
engineers engage in idea

“I would work here with a supporting generation, explanation, and | “And it would
beam ceiling. That means a construction idea selection also be nice
height of 1.20m. | would put the beams if we could
where you have a wall. The beams have a introduce
distance between 1.5m to 2m.” frames here.”

Micro processes

Idea generation O T T T LA R | LUV ORI O S ORI O O SO 0 0 R
Explanation I TR o remer e 1 | I |||IQ U0 T F LAY O P 0RO R
Idea selection I [ I | 11 11 . NEEE

Micro process categories after: Stempfle, J., & Badke-Schaub, P. (2002). Thinking in design teams - An analysis of team communication. ETH Zurich | Chair of Structural Design  Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 P
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Task-oriented processes

Architects tend to analyse, engineers tend to evaluate ideas

Team A and Team B

Architects tend to focus
more on idea analysis,
structural engineers more on
idea evaluation

Micro processes

Idea analysis 11 TR IY AL 1 O O T (1T 1 T R AR
Idea evaluation 11 (1 I O A | i | O L LR A A T YN R LEERACETT AR

Micro process categories after: Stempfle, J., & Badke-Schaub, P. (2002). Thinking in design teams - An analysis of team communication.
Design Studies, 23(5), 473-496.
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Task-oriented processes

My model includes insights into task-oriented micro processes

From cognitive maps

Teams employ up

to five task-oriented
macro processes to
work on a competition

Teams use different
interactions to work
through task-oriented
processes

From the observations

+ Different teams
employ the same
micro processes to

—»  work on a competition

+ Different teams
interpret task-oriented
processes differently

Structural
engineer

Problem analysis
Solution framing
Idea fixation
Design elaboration
Submission preparatio®

Macro process

es
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Question 6 /10

What are my findings about the connection
of relationship- and task-oriented processes
In teams of architects and structural engineers
working on Swiss architecture competitions?



Connection of relationship- and task-oriented processes

Codes of team identity and task-oriented processes are analyzed

Team identity

Macro processes
Problem analysis
Solution framing
Idea fixation
Design elaboration
Submission prep.

Micro processes
Problem definition
Idea generation
Idea analysis

Idea evaluation
Explanation

Idea selection

Team A

Team B

!
N
[ [l

111111 AR AT TR

R T (1A
| A0 0000 AAAY AU O 00 A A RO

UL OGO
(TERTLTUCHE T

| |1 N |
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Connection of relationship- and task-oriented processes

Team identity Is elaborated during design elaboration

Team A and Team B

Teams talk about most of the Teams talk about some
elements of the team identity of the elements of team
while being engaged in design identity while being engaged
elaboration. in idea fixation.

Team identity

Idea fixation 11 [ )

Design elaboration [N I Ne W e e 111 R AT T
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Connection of relationship- and task-oriented processes

Team identity is elaborated when engaging in idea analysis

Team A and Team B

Around the time teams talk about After teams have talked about the
the elements of their team identity, elements of their team identity, teams
teams strongly engage in the show the tendency to engage less in
micro process of idea analysis. idea analysis but more in idea evaluation
Team identity
Idea analysis I 1 IR R A N 1 O O YT TS A A T

Idea evaluation fenm ww e Tl 1 | I 0O O 0T OB o T A
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Connection of relationship- and task-oriented processes

My final model links relationship- and task-oriented processes

Teams talk about team
identity elements during
macro processes of
design elaboration and
idea fixation

avioral procesSes

Using appropriate ways to
exchange informatiop

Joint handling of
p‘ofessiona| dlscrepancieS

Joint design deveIOpmem

Structural
engineer

Problem analysis
__Solution fram’ll’jg_/,/'“‘

Submissjon preparation

Macro processes

Around the time teams
talk about team identity
elements, teams strongly
engage in micro process
of idea analysis
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Question 7/ 10

What are applications of the introduced model?



Applications

The model is applied inside and outside academia

Inside academia

Educating
team reflection *

* Course “Exploring
Interdisciplinary Design”

« ETH architecture and civil
engineering students learn
about task- and relationship-
oriented processes while
designing together

* more details on next pages

Expanding
academic explorations

|
ivibiNvitalang
)

|—
ENE 2=
/

*+ Development and execution of
closed-ended survey

* Quantitative, statistical analysis
of correlations between the
elements of the introduced
model

Source: (middle right) Presentation at Foster+Partners, London, 14.11.2019; Belbin, R. M. (2010). Team roles at work (2nd ed.). Elsevier.

Outside academia

Facilitating team training
in practice

* Presentations and workshops
in architecture and engineering
offices

* Transfer of knowledge about the

Supporting industrial
software development

* Exploration of necessary
features of digital whiteboard
tools for virtual teams of
architects and structural

features of the model for future engineers
use by practicioners
ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 75



Applications

Students explore their team processes

Roles of the team members Task-oriented processes Relationship-oriented processes

7 o\
( 7)
R 4

A

Authors of work, from left to right: (top row) Tary, Asfour (FS20) Perini, Risi, Zahn (FS21) Oberholzer, Scotoni (FS20)
(bottom row) Frauenfelder, Fiissel, Malvetti, Oberholzer (FS20) Li, Schmid, Pejic, Asfour (FS20) ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions | 2021 76



Applications

Students get prepared for the coprofessioal practice of design

“It's great that there’s finally a course
where civil engineering and architecture
students can meet, design together and
learn about team processes at the same

time. Courses like this not only help to

Improve our studies, but also to start

well-prepared into our working life.”



Question 8/ 10

What are limitations and future research directions
of the introduced model?



Limitations and future research

Inherent limitations are set by focus and research methods

Limitations

* Focus on current
teams of architects and
structural engineerss in
German-speaking part
of Switzerland

« Focus on meetings
only for observation

* Inherent limitations of
qualitative research
(amount of interviews,
reliance of spoken
word)

Future Research

Inclusion of other
professions,
geographies, and
project phases

Examination of one
team over a longer
period of time (in-
depth case study)

Inclusion of advanced
technologies for
measurement and
analysis

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021

79



Question 9/ 10

What are the contributions of my thesis
to our existing knowledge?



Knowledge contribution

Research methods show ways to study teams in building design

Ways to apply research methods
from social psychology for the study
of teams in building design

ETH Zurich | Chair of Structural Design | Hannes Hofmann | A PhD Thesis Presentation in 10 Questions [ 2021
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Knowledge contribution

A model for team processes is introduced

ehavioral procesgg s

\sing appropriate ways ¢,
exchange information

Joint handiing of

prfessional discrepancig,

it desian developmg,,

7O Gl targeted g,
a";‘sma\ of profe

90,
g
,,,,,,,,,,, Si0na7 s

Structural
engineer

Problem analysis
Solution framing

Submission preparatio®

acro processes

Model for the understanding of relationship-
and task-oriented processes in teams of
architects and structural engineers working
on Swiss architecture competitions
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Knowledge contribution

The model can be applied inside and outside academia

Applications
of introduced model
inside and outside academia
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Question 10/ 10

That 1s 1t?



Ove Arup (1975). Co-Operation between Architects and Allied Professions.

"Talking or writing about collaboration [...]
is a necessary preparation. [...] But it is
much more important that [collaboration] is
done by those that know how to build well.”



Thank you so much!

To my supervisors!
To the direct and indirect contributors to this thesis!
To the supportive environment of colleagues, family, and friends!



