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Location and Time
54 Rapson Hall
Tuesdays and Thursdays
9:45—11:00 am

Course Website
arch3150.wordpress.com

Primary Text
Blaine Brownell, Material 
Strategies: Innovative 
Applications in Architecture 
(New York: Princeton 
Architectural Press, 2012)

Course Description
This three-credit 
undergraduate lecture course 
surveys the development of 
significant architectural 
material technologies and their 
relationships to society and the 
natural environment.

Prerequisites
There are no prerequisites for 
this course; however, Arch 
1701: The Designed 
Environment is recommended.

Instructor
Blaine Brownell, AIA LEED AP 
Assistant Professor 
151P Rapson Hall 
612.626.1040
brownell@umn.edu

Office Hours
Tuesdays and Thursdays
11:00 am—12:00 pm
or by appointment

Course Goals
The built environment is a continuously changing terrain. This 
course will address two types of transformation that are critical 
to an understanding of the role of materials in architecture:

• The evolving nature of material technologies and their 
relationships to society and the natural environment

• The ways in which different material applications can change 
the meaning of architecture

Students will engage this subject matter by modeling two 
primary architectural practices: praxis (design as scholarship) 
and critique (scholarship of design).

Learning Objectives
By the end of this course, students will:

• Understand major technological changes that have shaped 
the history of architecture 

• Be able to identify primary technological, social, and 
environmental influences in architecture and related 
disciplines

• Be able to recognize and evaluate innovative building 
methods in comparison with standard techniques

• Model basic design research practices employed by 
architects when assessing material technologies

• Model basic critical writing practices employed by architects 
when constructing design arguments

Teaching Format
Each week I will address one material technology and one 
related theoretical and technical topic. Although this is a 
lecture class, we will utilize several strategies to increase 
interactive learning, including in-class small group discussions, 
team projects, and web-based responsive writing. I encourage 
you to ask questions during class, and I will sometimes call on 
individuals randomly in order to hear diverse points of view.

Summary
Architecture is born out of the shrewd alignment of concept 
and matter. The product of what Louis Kahn termed “the 
measurable and the unmeasurable,” architecture is the 
fulfillment of a spatial premise by way of material substance. 
Throughout history architecture has been shaped by the 
continual transformation of material technologies and 
application methods. Its course of development is inseparable 
from the shifting terrain of technology and the social effects 
that result. This intrinsic alignment with change—whether from 
a welcomed or critical perspective—reveals the extent to 
which architecture is inherently tied to material innovation.

Like technology, architecture has continually transformed over 
time—yet it has retained the consistent aim of elevating 
humanity, whether through the cultivation of the arts, 
advancement of the sciences, instillment of morality, or 
dissemination of culture. By studying the architecture of a 
given epoch, one can more readily discern particular 
technological and societal trajectories that illuminate future 
behaviors.

On one hand, new products and processes transform 
architecture by enabling alternative construction techniques 
and novel spatial possibilities. On the other hand, 
architecture’s utilization of established technologies in 
unexpected ways demonstrates its capacity to inspire new 
environmental solutions as well as empower social 
transformation. Both tendencies demonstrate the extent to 
which architecture expresses the shifting terrain of global 
techno-cultural objectives.

Text and Resources
In addition to the primary text listed above, students will be 
expected to read a variety of articles which may be 
downloaded from the course website. Students will also use 
Wordpress blogging tools as well as Adobe Creative Suite 
software for project assignments.

ARCHITECTURE IN TRANSFORMATION
MATERIAL TECHNOLOGY, SOCIETY, AND THE ENVIRONMENT

Teaching Assistant
Chris Brenny 
M.Arch Candidate
245 Rapson Hall 
612.353.7290
brenn188@umn.edu

Office Hours
Wednesdays
11:00 am—12:00 pm
Thursdays
1:00—2:00 pm
or by appointment
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Week 1
Architecture in Transformation

Course Introduction
Material Innovation

2
Unlearning Architecture

Exformation
Skeleton to Skin

3
Project 1
In-Class Presentations

4
Lighter, Faster, Stronger
Ultraperformance
Magma to Machines

5
The Third Skin

The Envelope
Engineered Transparency

6
Regenerative Design

The Carbohydrate Economy
Living Structures

7
Resilience
Fracture-Proofing
Architecture for Emergencies

8
A Concrete Planet
Waste Equals Food
Liquid Stone

9
Project 2

In-Class Presentations

10
The Rediscovery of Craft

The Digifab Revolution
The Age of Plastic

11
Hypernatural
Biomimicry
Materials and Human Health

12
Light as Material
The Architecture of Illumination
Thanksgiving (no class)

13
Information Architecture

When Buildings Teach
Soft Skin

14
Research Workshop

In-Class Presentations

15
The Architecture of 
Transformation
Material Frontiers

16
Final
Term Paper due (no class)

SEMESTER AT-A-GLANCE
Content and timing are subject to change—check the course website for the most current information.
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Part 1: How to Evaluate Material Technologies

1. ARCHITECTURE IN TRANSFORMATION
09.04 Tu
Course Introduction
Technological change and socioenvironmental effects
Explanation of the course
Assignment of weekly journal

09.06 Th
Material Innovation
Technological transformations in the built environment

• Blaine Brownell, "Introduction," Material Strategies, 8-13

• Jimmy Guterman, “The Benefits of Technology Are 
Increasing,” Technology and Society, 22-33

• David Cox, “The Benefits of Technology Are Diminishing,” 
Technology and Society, 34-39

• Steve Ternoey, “The Patterns of Innovation and Change 
(excerpt),” The Design of Energy Responsive Commercial 
Buildings, 290-293

2. RELEARNING ARCHITECTURE
09.11 Tu
Exformation
Reassessing the use of material technologies in the built 
environment

• Paola Antonelli, “Introduction,” Mutant Materials in 
Contemporary Design, 8-19

• Kenya Hara, "Exformation," Designing Design, 370-393

• David Leatherbarrow and Mohsen Mostafavi, "Introduction: 
Why Surface Architecture?" Surface Architecture, 1-8

09.13 Th
Skeleton to Skin
Mineral building technologies and their effects
The nature of materials

• Blaine Brownell, "Mineral," Material Strategies, 15-39

• Le Corbusier, “Architecture: The Expression of the Materials 
and Methods of Our Times,” Architectural Record, 43-45

• Christiane Sauer, “The Architect as Building Materials 
Scout,” Construction Materials Manual, 14-17

3. PROJECT 1
Project 1 due
09.18 Tu and 09.20 Th
In-Class Presentations

Part 2: Assessing the Social and Environmental 
Effects of Material Technologies

4. LIGHTER, FASTER, STRONGER
09.25 Tu
Ultraperformance
The pursuit of bleeding edge technology and its ramifications

• Dirk Funhoff, “The Development of Innovative Materials,” 
Construction Materials Manual, 28-31

• Antonio Sant ‘Elia, “Manifesto of Futurist Architecture,” 
18-21

• Nicola Stattmann, “Introduction,” Ultra Light Super Strong, 
10-21

09.27 Th
Magma to Machines
Metal building technologies and their effects

• Blaine Brownell, "Metal," Material Strategies, 83-103

• Annette LeCuyer, “Metals, Machines and Modernity,” Steel 
and Beyond, 6-11

5. THE THIRD SKIN
10.02 Tu
The Envelope
The continuous evolution of building skins

• Thomas Herzog, Roland Krippner and Werner 
Lang, "Envelope, wall, facade—an essay" and "Internal and 
external conditions," Facade Construction Manual, 9-25

• David Leatherbarrow and Mohsen Mostafavi, "Window/
Wall" Surface Architecture, 39-78

SCHEDULE
Content and timing are subject to change—check the course website for the most current information.
Assigned readings are listed in bullets below and may be found on the course website (except for Material Strategies).
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10.04 Th
Engineered Transparency
Glass building technologies and their effects

• Blaine Brownell, "Glass," Material Strategies, 105-125

• Beatriz Colomina, “Unclear Vision: Architectures of 
Surveillance,” Engineered Transparency, 78-87

• Paul Scheerbart, “Glass Architecture (excerpt),” 32-33

6. REGENERATIVE DESIGN
10.09 Tu
The Carbohydrate Economy
The third industrial revolution and the development of 
renewable material technologies
Term paper proposal due

• David Morris, "The Once and Future Carbohydrate 
Economy," The American Prospect, 1-8

• William McDonough and Michael Braungart, “A Question of 
Design,” Cradle to Cradle, 17-44

10.11 Th
Living Structures
Wood building technologies and their effects

• Blaine Brownell, "Wood," Material Strategies, 61-81

• Luis Fernández-Galiano, "Architecture Discovers Fire," Fire 
and Memory, 2-32

7. RESILIENCE
10.16 Tu
Fracture-Proofing
Evading fracture-criticality in the built environment

• Thomas Fisher, "Fracture Critical," Design Observer, 1-6

• Andrew Zolli and Ann Marie Healy, "The Power of Clusters," 
Resilience: Why Things Bounce Back, 93-117

10.18 Th
Architecture for Emergencies
Film—Michel Quinejure, Shigeru Ban: An Architect for 
Emergencies

• Blaine Brownell, "Strength in Weakness" with Shigeru Ban, 
Matter in the Floating World, 68-81

8. A CONCRETE PLANET
10.23 Tu
Waste Equals Food
Film—Rob van Hattum, Waste Equals Food

• William McDonough and Michael Braungart, "Waste Equals 
Food," Cradle to Cradle, 92-117

10.25 Th
Liquid Stone
Concrete building technologies and their effects

• Blaine Brownell, "Concrete," Material Strategies, 41-59

• Jean-Luis Cohen, “Earth as Urban Laboratory,” Solid States, 
21-26

9. PROJECT 2
Project 2 due
10.30 Tu and 11.01 Th
In-Class Presentations

SCHEDULE
(continued)



ARCH 3150: TOPICS IN TECHNOLOGY—ARCHITECTURE IN TRANSFORMATION FALL 2012

UNIVERSITY OF MINNESOTA SCHOOL OF ARCHITECTURE 6

Part 3: Predicting Future Technological Change—
Expanded Topics

10. THE REDISCOVERY OF CRAFT
11.06 Tu
The DigiFab Revolution
Additive manufacturing and the empowerment of the designer

• Lisa Iwamoto, “Introduction,” Digital Fabrications, 4-7

• Frank Lloyd Wright, “The Art and Craft of the Machine,” 2-16

11.08 Th
The Age of Plastic
Plastic building technologies and their effects

• Roland Barthes, “Plastic,” Mythologies, 97-99

• Blaine Brownell, "Plastic," Material Strategies, 127-149

• Theo van Doesburg, “Towards a Plastic Architecture 
(excerpt),” 78-80

11. HYPERNATURAL
11.13 Tu
Biomimicry
The convergence of the made and the born

• Janine Benyus, "How Will We Make Things?" Biomimicry, 
95-145

• Peter Collins, “The Biological Analogy,” Changing Ideals in 
Modern Architecture, 130-137

11.15 Th
Materials and Human Health
Film—Daniel B. Gold and Judith Helfand, Blue Vinyl: The 
World's First Toxic Comedy

• Joe Thornton, “Environmental Impacts of PVC (summary),” 
1-9

12. LIGHT AS MATERIAL
11.20 Tu
The Architecture of Illumination
Daylighting and artificial lighting technologies and their effects
Term paper abstract and outline due

• Hervé Descottes, “Introduction” and “Illumination,” 
Architectural Lighting, 8-29

• Louis Kahn, “Silence and Light (excerpt),” 236-238

11.22 Th
Thanksgiving (no class)

13. INFORMATION ARCHITECTURE
11.27 Tu
When Buildings Teach
Architecture as a didactic medium

• Kenya Hara, “Senseware,” Designing Design, 152-159

• Victor Hugo, "This Will Kill That," The Hunchback of Notre-
Dame, 174-188

• Charles Jencks, “Semiology and Architecture (excerpt),” 
Meaning in Architecture, 43-46

11.29 Th
Soft Skin
Textile building technologies and their effects

• Philip Beesley and Sean Hanna, “A Transformed 
Architecture,” Extreme Textiles, 102-135

14. RESEARCH WORKSHOP
Term paper drafts due
12.04 Tu and 12.06 Th
In-Class Presentations

15. THE ARCHITECTURE OF TRANSFORMATION
12.11 Tu
Material Frontiers
What is the future of architectural innovation?

• Blaine Brownell, “Material Ecologies in Architecture,” Design 
Ecologies, 220-237

• Ray Kurzweil, “Future Technology Will Benignly Alter Human 
Existence,” Technology and Society, 166-181

• Bill Joy, “Future Technology Could Threaten Human 
Existence,” Technology and Society, 182-197

16. FINAL
12.18 Tu
Term Paper (no class)
Term paper due by 5:00 pm

SCHEDULE
(continued)
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Expectations
You can expect me to:

• Plan the course and alter that plan as needed. I believe the 
best curriculum is tailored to the student. That means that 
we will take advantage of unforeseen events that capture our 
interest, and then juggle the class topics as necessary.

• Give you feedback—both written and oral. I take the 
assignments in this class seriously, and have made giving 
feedback a top priority. (I will not submit weekly grades for 
the writing journal; however, you will receive general 
feedback on the journal over the course of the semester.)

• Bring my expertise into the classroom. This includes many 
years of formal study, professional experience and 
development, and stories from real life. I believe that we can 
learn through stories. (You, too, are encouraged to bring 
stories to class to stimulate discussion.)

• Be patient when you are struggling with ideas. To me, the 
struggle reveals that learning is taking place.

• Provide clarity when the struggle gets too strong.

• Be open about options. I welcome students to bring ideas of 
how to form a class session or perhaps request a topic.

• Treat you, as adult learners, with the related style of respect.
Here is what I expect from you:

• Full attendance, except for legitimate absences (see policy 
statements, following). If you are unable to attend class and 
have a legitimate excuse, please inform the teaching 
assistant prior to the scheduled class time.

• Participation in class, which includes both speaking up and 
listening.

• Collaboration and constructive critique. Some of our 
assignments will be conducted in teams, and others will 
require you to respond to your peers. Learning how to be a 
supportive group participant and constructive critic are 
important skills in this class and beyond.

• Effort to make this class your own. In other words, what will 
you do to foster your learning?

• Timely completion of assignments, including the reading 
assigned to each class period. Late assignments will be 
subject to grade reductions.

• College-level quality writing: legible and proofread. All 
written assignments must be typed. If there are a significant 
number of errors or if it is difficult to read, the assignment 
will be returned to you prior to grading for changes. In most 
cases, your assignment will then be late and docked points.

• College-level quality presentations: graphics should be clear 
and well-organized, and verbal presentations should be 
rehearsed and delivered in a timely fashion.

• Refrain from using personal electronic devices during class.

• Take advantage of my office hours and/or the office hours of 
your teaching assistant.

• Consider consultations with the Center for Writing (optional): 
writing.umn.edu

Assignments
In this course, students will model the endeavors of 
architectural critics and practitioners. Student work will 
therefore consist of both writing and design research-based 
assignments. Writing exercises will consist of weekly electronic 
journals and a final paper. Design research exercises will 
consist of two projects, one reflective and one projective.

• Class Participation (10%)—class attendance, attend at least 
three lecture series talks

• Writing Exercises (30%)—weekly electronic journal, 
response and critique

• Design Research Projects (2) (30%)—reflective and 
projective exercises

• Final Term Paper (30%)—including preliminary drafts

EXPECTATIONS AND ASSIGNMENTS
See individual assignment descriptions for details.
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Student Conduct Code
As a student at the University you are expected adhere to 
Board of Regents Policy: Student Conduct Code. To review the 
Student Conduct Code, please see: http://www1.umn.edu/
regents/policies/academic/Student_Conduct_Code.html.

Use of Personal Electronic Devices in the Classroom
Using personal electronic devices in the classroom setting can 
hinder instruction and learning, not only for the student using 
the device but also for other students in the class. For 
complete information, please reference: http://policy.umn.edu/
Policies/Education/Education/CLASSROOMPED.html.

Scholastic Dishonesty
You are expected to do your own academic work and cite 
sources as necessary. For additional information, please see: 
http://policy.umn.edu/Policies/Education/Education/
INSTRUCTORRESP.html. The Office for Student Conduct and 
Academic Integrity has compiled a useful list of Frequently 
Asked Questions pertaining to scholastic dishonesty: http://
www1.umn.edu/oscai/integrity/student/index.html. If you have 
additional questions, please clarify with your instructor for the 
course.

Makeup Work for Legitimate Absences
Students will not be penalized for absence during the semester 
due to unavoidable or legitimate circumstances. For complete 
information, please see: http://policy.umn.edu/Policies/
Education/Education/MAKEUPWORK.html.

Appropriate Student Use of Class Notes and Course 
Materials
Taking notes is a means of recording information but more 
importantly of personally absorbing and integrating the 
educational experience. For additional information, please see: 
http://policy.umn.edu/Policies/Education/Education/
CLASSNOTESSTUDENTS.html.

Sexual Harassment
"Sexual harassment" means unwelcome sexual advances, 
requests for sexual favors, and/or other verbal or physical 
conduct of a sexual nature. For additional information, please 
consult Board of Regents Policy: http://www1.umn.edu/regents/
policies/humanresources/SexHarassment.html

Equity, Diversity, Equal Opportunity, and Affirmative Action
The University will provide equal access to and opportunity in 
its programs and facilities, without regard to race, color, creed, 
religion, national origin, gender, age, marital status, disability, 
public assistance status, veteran status, sexual orientation, 
gender identity, or gender expression. For more information, 
please consult Board of Regents Policy: http://www1.umn.edu/
regents/policies/administrative/Equity_Diversity_EO_AA.html.

Disability Accommodations:
The University is committed to providing quality education to all 
students regardless of ability. For more information, please 
reference Disability Services: http://ds.umn.edu/student-
services.html. 

POLICY STATEMENTS
The following are abbreviated statements. The full text may be found here: http://www.policy.umn.edu/Policies/Education/Education/
SYLLABUSREQUIREMENTS_APPA.html

Grading and Transcripts
The University utilizes plus and minus grading on a 4.000 
cumulative grade point scale in accordance with the following:

A 4.000 - Represents achievement that is outstanding 
relative to the level necessary to meet course 
requirements

A- 3.667

B+ 3.333

B 3.000 - Represents achievement that is significantly 
above the level necessary to meet course requirements

B- 2.667

C+ 2.333

C 2.000 - Represents achievement that meets the course 
requirements in every respect

C- 1.667

D+ 1.333

D 1.000 - Represents achievement that is worthy of credit 
even though it fails to meet fully the course requirements

S Represents achievement that is satisfactory, which is 
equivalent to a C- or better.

For additional information, please refer to: http://policy.umn.edu/
Policies/Education/Education/GRADINGTRANSCRIPTS.html.

Mental Health and Stress Management:
As a student you may experience a range of issues that can 
cause barriers to learning, such as strained relationships, 
increased anxiety, alcohol/drug problems, feeling down, 
difficulty concentrating and/or lack of motivation. You can learn 
more about the broad range of confidential mental health 
services available on campus via the Student Mental Health 
Website: http://www.mentalhealth.umn.edu.

Academic Freedom and Responsibility
Academic freedom is a cornerstone of the University. Within the 
scope and content of the course as defined by the instructor, it 
includes the freedom to discuss relevant matters in the 
classroom. Along with this freedom comes responsibility. 
Students are encouraged to develop the capacity for critical 
judgment and to engage in a sustained and independent 
search for truth. Students are free to take reasoned exception 
to the views offered in any course of study and to reserve 
judgment about matters of opinion, but they are responsible for 
learning the content of any course of study for which they are 
enrolled.

Reports of concerns about academic freedom are taken 
seriously, and there are individuals and offices available for 
help. Contact the instructor, the Department Chair, your adviser, 
the associate dean of the college, or the Vice Provost for 
Faculty and Academic Affairs in the Office of the Provost.
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