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Statement of Interest
I seek to understand design as a cognitive process and to use computers to complement the capabilities of design-
ers in creative and flexible ways. In pursuit of this goal, I have used my graduate studies to grow from my profes-
sional core as a designer to encompass the formal knowledge and skills required of a design researcher.

Before entering graduate school, I was an active architect, winning a design competition for the city stadium of 
XuZhou among tens of competitors in 1999 and participating in several large scale projects such as the Headquar-
ter of Ministry of Finance in Beijing in 2000. I realized that my interests required a multi-disciplinary knowledge basis 
and began to pursue this. After earning a diploma in Computer Management, I still felt unsatisfied and entered the 
School of Interactive Arts and Technology in Simon Fraser University. My Master’s thesis aimed to investigate the 
phenomenon that people using computers act in similar ways across a variety of tasks. It posits the concept of digi-
tal interpretation, comprising patterns of learning, working, and entertaining that people engage in with computers. 
After my Master’s, I focused on cognitive and human-computer interaction issues to support designers’ intention, 
creativity and expertise. My PhD research aims to observe, understand, support and augment user intention and 
action in parametric design systems. The users I focus on comprise active designers - more specifically, architects 
and civil engineers. My research hypotheses are as follows. First, it is possible to understand mid-level patterns of 
work that recur across designers and tasks. Second, making such patterns explicit can result in improved expert 
work practices, in better learning material and new features in parametric design systems. My research design 
included a series of qualitative studies on designers’ user experience in a newly-released parametric modeling ap-
plication (Bentley’s GenerativeComponents), prototyping a suite of design patterns and evaluating these patterns 
in practice. 

Depth and breadth are equally important. My graduate coursework was highly interdisciplinary. I have worked as 
a research assistant on numerous projects, and designed and delivered a diverse suite of undergraduate courses.  
With support from my supervisor, I was able to travel widely to conduct my studies, tutor parametric modeling work-
shops for international designers, and teach graduate students parametric design studios. Apart from observing 
and analyzing the digital design process, I have worked as a designer to create visual representations, develop 
learning objects, design information visualization panels to support navigation and summarize use cases to improve 
multimedia repository design. From 2006, I have collaborated with Zephyr Architects on several projects to explore 
design alternatives with parametric tools.

In my work, I model digital design as a conscious thinking process. I employ models of complex design processes 
from a variety of perspectives: contextual (activity theory, situated action model and distributed cognition), repre-
sentation (external cognition), and engineering (cognitive system engineering and cognitive work analysis). My 
research objectives then are, first, to further develop empirically-supported understandings of how people use and 
create design tools, and second, to use the resulting models to develop new cognitively-coherent tools for design.
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Experts use their experience of solving problems in the past to build on 
and create new solutions in new situations. Such experience is part of what 
makes them experts. Some of these reusable solutions can be expressed 
in what are known as design patterns. Patterns express design work at a 
tactical level, above simple editing and below overall conception. A pattern 
comprises several components, including a name, a problem description, 
an abstract solution and a discussion of consequences.

Through ethnographic studies, we show how patterns can be used to 
improve learning and work with parametric modeling and discern patterns 
invented by designers. We argue that the need for patterns indicates the 
absence of appropriate support for complexity in a parametric modeling 
system and seek new features and interface designs that enable work-
ing at high levels of complexity. By explaining the motivation, context 
and details of the code, patterns enable people to more effectively learn 
parametric modeling systems and to build larger and more complex 
models with confidence. 

Research Period:
     Aug 2006 to Oct 2008
     Archived by BCcampus SOL*R  
     (Sharable Online Learning Repository)   

Publications:
    • Qian, C.Z., R.F. Woodbury, L. Bartram, and V.Y. Chen, (2008). 
“Why and How Design Patterns Work in Collaborative Design”, 
submitted to International Journal of Design Studies
    • Qian, C.Z., Chen, V.Y. & R.F. Woodbury. (2007). “Participant 
Observation can Discover Design Patterns in Parametric Modeling”, 
in ACADIA 2007: Expanding Bodies, Oct. 1-7, Halifax, Canada. pp. 
230-241
    • Qian, C.Z. (2007). “Design Patterns: Augmenting User Inten-
tion in Parametric Design System”, in Creativity & Cognition 2007 
Graduate Symposium, June 13-15, Washington DC, USA, pp. 295
    • Qian, C.Z., Chen, Y. and R. Woodbury, (2007) “Design Patterns 
to Augment Collaborative Parametric Design”, demonstration in the 
CSCW 2008 conference, Nov 8-12, San Diego, USA

Collect raw data through participant observation in workshops

Data triangulation to code the collected information in ATLAS.TI

Elicit patterns ideas through abstracting from different projects

Author more than twelve parametric patterns collaboratively

Review existing pattern languages

Evaluate parametric 
patterns from Analysis 
of Real-life Design 
practice

Alexander (architecture)
Gamma (software engineering)
Week (workplace design)
Tidwell (human computer interaction)
Tabak, Bergin et al. (learning science)
Martin & Sommerville (cooperative interaction)
Graham (web usability)
Dearden et al. (participatory design)
Granlund et al.  (information visualization)
Others (collaborative design,     digital communication, etc.)

patterns  
for parametric Design

RESEARCH pORTFOLIO                                                    CHERYL ZHENYU QIAN

   1



The repository aims to teach and communicate common strategies used 
in the parametric modelling process. Target users are undergraduate 
and graduate students, architects, civil engineers, constructors, indus-
trial designers, and any 3D designers who are interested in parametric 
modelling and want to use the new tool in their design practice. Archi-
tecture education has the tradition of teaching in studios and instructing 
individually or on a small group basis. We needed to work within this 
tradition. Thus our patterns are not structured as formal course materi-
als – this would guarantee their irrelevance. Rather they are devices to 
structure dialogue around good experience and useful ‘tricks’ experts 
have and novices need. Also in the studio tradition, it is very common 
for new users to post their new findings to communicate with each other 
or experts. This repository needed to make it easy for them to put their 
work online as new patterns. Aiming to support such a designer com-
munity, we designed succinct functions to meet their evident needs, kept 
the effort of packaging and publishing to a minimum, and left space for 
user innovation. 

On the other hand, we want the repository to be simple to use. Be-
ing simple does not mean the system has as few functions as possible 
(sometimes having fewer functions does not necessarily achieve a 
smooth navigation experience). Rather, it means that the tasks are clear 
and easily accomplished in the work contexts in which they occur. There 
are four user roles in our system: curator, author, critic and visitor. We 
analyzed user roles and adapted agile software development methods 
to develop the repository during the pattern authoring process.

Donald Norman is right 
-- “Activity-centered design is superior”

RESEARCH pORTFOLIO                                                    CHERYL ZHENYU QIAN

Research Period:
     May to Dec 2007
     Won 1st Prize in the Demo Contest at I2LOR07 
     Archived by BCcampus SOL*R

Publications:
    • Qian, C.Z., Chen, V.Y., & R.F. Woodbury. (2008). “Developing 
a Simple Repository to Support Authoring Learning Objects”, firstly 
published in Intelligent Interactive Learning Object Repositories 
(I2LOR) Conference, Nov. Montreal. Then has been selected by 
International Journal of Advanced Media and Communication, Vol 
2, No.2, pp. 154-173
    • Qian, C.Z., Chen, Y. and R. Woodbury, (2007) “DesignPat-
terns: a Simply Repository to Support Authoring Parametric Mod-
eling Learning Objects”, poster and demo in the I2LOR Confer-
ence, Nov 4-7, Montreal. 

Repository
to Communicate patterns    

John Maeda is right --- “Achieve simplicity through thoughtful reduction”

Edwin Hutchins is right --- “Cognition is in the wild.”

Agile development methods attempt to achieve faster and nimbler software de-
velopment processes. We selected a prototyping collaborative agile method – the 
Dynamic System Development Method. The fundamental idea is that it is prefer-
able to fix time and resources and adjust the functionality accordingly. In our proj-
ect, users and developers worked in the same lab and cooperated on the system 
closely and regularly.

Reviewed three other repositories we had worked on and searched for the simpliest repository structure.

Approaches to Support Authoring
      -- a XML template (design by authors)
      -- local coding environment
      -- naming conventions
      -- simple file hierarchy
      -- direct drag+drop uploading system

Approaches to Support Annotating
      -- easy downloadable zip package
      -- online annotation function
      -- online content editing window
      -- direct communication with pattern author

Approaches to Support Visiting
      -- clear layout of pattern structure
      -- search keywords and links across patterns
      -- downloadable script files
      -- online animation of 3D parametric models by 
          morphing a sequence of images with Flash
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Research Period:
     Aug 2005 to Jan 2007
     Won 2nd Prize in the Demo Contest at I2LOR05
     Archived by BCcampus Sharable Online Learning Repository    

Publications:
    • Qian, C.Z., Botta, D. and R. Woodbury, (2005) “Learning Objects for Design”, short 
paper, poster and demo in the Intelligent Interactive Learning Object Repositories 
(I2LOR) Conference, Nov 14-18 2005, Vancouver.

Based on several prior teaching development projects and our interviews of university in-
structors, local designers, and artists, we have developed a methodology for creating learning 
objects that improve design learning outcomes. Principal elements of this method include use 
of compositional ideas as the primary theme for each object, sharply defined design tasks, 
evaluation criteria focused on how compositional ideas contribute to a design’s performance, 
engagement with ideas of play and exploration, and the provision of very highly crafted design 
worlds or proto-designs through which students engage in work.

Initial Key Points
•  Design plays a growing role in the knowl-
edge economy
• Designers from different fields must in-
creasingly collaborate 
•  Design education is on-going, collabora-
tive and will benefit from an open exchange 
of resources
• Models of content organization and 
description, repositories for sharing re-
sources, and discourse systems to discuss 
and critique resources are now available 
to support shared resources for learning 
design
• New approaches to teaching design 
are needed, utilizing the new modes and 
technologies available 
•  Computer-based design artifacts can be 
used in Internet-based design learning

An ontology enables people to search 
through LODs and LOD components and 
to uncover different design disciplines, 
concepts, methods and skills. The design 
ontology was developed in two ways. One is 
a top down approach, in which we begin with 
a simple taxonomy and then add new types of 
relations. The other is a bottom up approach, 
in which the relationships uncovered by the 
use of the LODs and LOD components are 
combined to find new relationships and even 
new types of relationship. 

LOD Principles

  Design is play 

  Design requires discourse 

     (conversation and critique)

  Confidence breeds competence

Content Object Model of an LOD:
 Index
 Concept
 Interpretation
 Reference
 Design Task
 Proto design
 Critique Guide

More LODs to explore at  
www.designscience.ca/LODs

Flowchart of LOD & its components with applications

Index
the first LOD component with which a learner interact.

Concept 
Explains the concept demonstrated by the Design Task. Over 
time, the concepts are organized into an ontology, which helps 
to show the relationships between different concepts and can be 
used to search for concepts and to assemble groups of concepts 
in to meaningful aggregates.

Interpretation 
Contains or links to interpretations of the concept. These should 
be interpretations of the concept generally instead of just for 
the Design Task. 

Reference 
Contains general references for the concept (specific references 
and citations being in the Concept component itself). References 
are meant to extend understanding of the concept to provide a 
deeper context. They can include books, websites, videos and 
other media, software applications and so on.

Design Task 
The heart of a LOD. A design task requires the learner to de-
velop a design by applying the Concept. The task should be 
clear to the learner and be open ended so that there are many 
possible solutions. The task leads the learner towards mastery 
of the composition application and supports the qualities of play 
and exploration.

proto Design 
The counterpart of the Design Task. It is a partially completed 
solution, or the context of the solution. The main aim of the 
Proto Design is to help students to a better result than they 
could achieve unaided. 

Critique Guide 
Serves two purposes. It helps the learner understand what needs 
to be done with the Proto Design in the Design Task, and it helps 
the learner with the parallel task (on which we expect learners 
to be assessed) of critiquing their peers’ designs. 

RESEARCH pORTFOLIO                                                    CHERYL ZHENYU QIAN
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Research Period:
     May 2004 to Mar 2007

Publications:
    • Chen, V.Y., Qian, C.Z. & R.F. Woodbury. (2007). “Local Navigation Can 
Reveal Implicit Relations”. In processing of CAADFutures July 11-13, Syd-
ney, Australia. pp. 403-416.
    • Chen, V.Y., Qian, C.Z. & R.F. Woodbury. (2007). “Visualizing Collabora-
tive Filtering in Digital Collections”, in IEEE Information Visualization 2007, 
July 4-6, Zurich, Switzerland, pp. 203-208.
    • Qian, C.Z., and R. Woodbury. (2006). “NEAR: Visualizing Information 
Relations in Multimedia Repository A•VI•RE”, in Proceedings of International 
Conference on Computer Science 2006, Prague. pp. 216-221
    • Qian, C.Z., Chen, V.Y. & R.F. Woodbury. (2006). “NEAR: Collaborative 
Filtering & Visualizing Information Relations in a Multimedia Repository”, in 
International Symposium on Smart Graphics 2006, pp.236-241
    • Chen, Y., Qian, C.Z., and R. Woodbury, (2006) “Interactive Visual Query”, 
poster and demo in the Intelligent Interactive Learning Object Repositories 
Conference, Nov 8-10, Montreal.
    • Qian, C.Z., Chen, Y. and R. Woodbury, (2005) “A•VI•RE: a Multimedia 
Database for Learning”, demo in the Intelligent Interactive Learning Object 
Repositories (I2LOR) Conference, Nov 14-18, Vancouver.

A·VI·RE is a generic repository for visual material related to cultural 
disciplines such as architecture, art and heritage. The repository design 
abstracts from the requirements of particular tasks to implement a set 
of common features based on the metaphor of a gallery.

As large collections of digital data become commonplace, the 
tasks of recall, search and reuse become both critical and difficult. 
We have been working on mixed initiative visualization techniques 
that combine computational capabilities such as data mining with 
human visual search. A particular premise that local browsing of 
related items in a computed collection can be a productive strategy 
for recall and reuse.

Many digital collections share a common structure in which a 
collection, the objects collected, and the meaning of the collection 
can be separately considered. A data structure comprising Exhibi-
tions, Annotations, and Resources (EAR) is a general device for 
organizing such collections. People author EAR structures and 
other people value these acts of authorship in understanding a 
large collection. Through co-citation and bibliographic coupling, 
EAR structures form a general graph that is hard for people to 
interpret. The research hypothesis is that recognizing, analyzing, 
prototyping and evaluating the EAR triangle can result in both 
generalizable insight and new tools for information visualization 
and system design. We introduce NEAR, a graph visualization tool 
aimed at helping people understand and use EAR structures.

Ten qualities we consider to be essential in effectively visualizing 
resources, exhibition and annotations:

NEAR in A·VI·RE
Media Visualization    

When the cursor is over a resource, 
the screenshot shows information such 
as which exhibition(s) share this re-
source and which annotations quote 
this resource. Cursor-over also shows 
property information such as resource 
ID, name, contributor and comments. 
Similar things happen when the cursor 
is over an exhibition or an annotation 
(second and third figures).

The NEAR interface brings people 
“near” collections that they discover 
through search and data mining. It shows 
how collections are locally structured 
and supports a style of browsing akin to 
the well-known strategy of “look beside 
the book you found in a library stack”.

Relations
Interpretation
Simplicity & Consistency
Popularity 
Compactness

Recognizability
Responsive & Communicative
History & Visit Status
Orthogonality
Chronology 

navigating space        working space            referencing space

RESEARCH pORTFOLIO                                                    CHERYL ZHENYU QIAN
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Research Period:
     Jan 2003 to Apr 2004
     Master of Applied Science Thesis

Publications:
    • Qian, C.Z and R. Woodbury. (2004). “Between 
Reading & Authoring: Patterns of Digital Interpretation”, 
International Journal of Design Computing, Vol 7, No.2, 
ISSN: 1379-7147
    • Qian, C.Z. and R. Woodbury. (2003). “Interpreting 
Digital Interpretation”, in SKIGRAPH’03, pp.81-87

Constructing             Abstracting                 Reflecting

Weaving               Viewpoint Shifting       History Shifting  

Exploring                     poaching                    Tracking  

New media blurs the traditional author-reader distinc-
tion and creates new roles. Extant media tools support 
the acts of reading and authoring, but do not focus on 
those abundant acts taking place inside the blur. My re-
search posits the concept digital interpretation as a meta-
phor to enable exploration for system designs for active 
reading, and investigates concepts that suggest design 
moves in the domain of interpretation-support tools.

I adopt a pattern-based approach to analyze and orga-
nize categories. I introduce and discuss in details nine 
main patterns from three pattern families - reflection (con-
structing, abstracting, reflecting, and exploring), multiple 
poaching (poaching, tracking, and weaving) and mind 
shifting (viewpoint shifting and history shifting). For every 
pattern, I compare current digital design tools and sug-
gest possible solutions to achieve the goal of the pattern. 
These patterns not only summarize and suggest design 
moves for digital interpretation, but also attempt to bring 
the interpretation blur into focus.

patterns  
for Digital Interpretation

Contingency and Reuse

Encapsulation

Recontextualization and Refocalization

Selective Undo 
and Redo

Some solution ideas and 
examples towards digital 
interpretation patterns

RESEARCH pORTFOLIO                                                    CHERYL ZHENYU QIAN
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More
Research Explorations

3D Virtual Reality - F(r)iction (2002)

Visual Analytics - CzSaw (2008)

Visual analytics enable users to synthesize information and 
derive insight from massive, dynamic, ambiguous, and often 
conflicting data.  The research project CzSaw aims to provide an 
environment in which massive data can be related, visualized, 
analyzed and manipulated within a user-defined framework.  I 
have participated in this research group since Jan 2008. My fo-
cus is on design and human cognition. In my observation, simi-
lar to the behavior that of architect composing a model though 
points, lines (curves) and surfaces, a visual analyst builds up a 
story or insights through reports and entities (person, location, 
time etc.). Many ideas from parametric design are transferrable 
to visual analytics research. For example, visual analysis process (left) can be represented by a symbolic graph (right).

Muse uses virtual reality technologies to en-
hance a user’s ability to visualize and analyze 
large and diverse forms of data. It converts 3D 
model data into a virtual world that includes not 
just the look of the space but also sounds and 
even tactile sensations. This environment al-
lows users to process information just as they 
do in a real-world experience. 

In 2002, we used this innovative software to 
create a virtual reality project “F(r)cition” and 
presented as a multimedia demonstration. The 
user can explore the mystery Richard’s house 
in a 3D space and discover the unexpected 
story step by step.

Publications:
    • Charles, A., Qian, C.Z., Chang, W. and DiPaola, S. (2002), 
3D Visualization Poster Presentation “F(r)iction”, Showcased at 
the Advanced Systems Institute Exchange, Vancouver, B.C.

Collaborative Creativity (2006)

Collaborations that results in innovation involve intense dialogue over a prolonged period of time, are motivated 
by a desire to transform knowledge, and integrate knowledge from multiple disciplines. The research aims to dis-
cover the key characteristics of such creative collaboration are, and gain insight into how might online collaborative 
environments be designed so as to better support coherent interaction and creativity amongst collaborators. 

The themes underpinning the work are threefold. 1) We are not only looking at formal creative team work in de-
sign firms or organizations, but also interested in the orchestration moments taking place during the collaborative 
processes in art creation. The orchestration can happen in centralized, distributed, or delegated ways. Exploring 
and suggesting these forms of collaboration might foster creativity with new technologies. 2) We ground the design 
and application of our research in interdisciplinary domains. We start to analyze and compare literatures gathered 
from different research areas such as Meta-design, Architecture, e-learning and HCI. 3) We need to rigorously and 
empirically review, design, testify and evaluate new technologies and tools in an iterative process.

RESEARCH pORTFOLIO                                                    CHERYL ZHENYU QIAN
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I love being a student. There are few things that thrill me as much as learning new ideas and stretching the bounds 

of knowledge. Throughout my student life, I have always admired teachers because I saw them playing an invalu-

able role as facilitators in the process of learning. As the daughter of two professors, I was always proud of my par-

ents and the role they played in the lives of their students. I always assumed it was the combination of their dynamic 

personalities, their knowledge, and their humour that made them wonderful teachers. Because I am similar to my 

parents, I always assumed that teaching would come naturally to me. When I was twenty, I led my first class in an 

undergraduate drawing course as a teaching assistant and I was literally overwhelmed with the difficulty of teach-

ing. I had no idea how much preparation goes into a lecture, how much patience it takes to manage a classroom, 

and how much effort is needed to engage students in instructional flow. This experience was important because it 

gave me a healthy respect for the work – be dedicated, patient, enthusiastic, and inspiring.

I love teaching. It is an exciting adventure in which both the teacher and the students participate and collaborate, 

especially in architecture design courses. I see my role as a teacher as threefold: 1) equipping students with the 

knowledge and skills necessary for success in design, art, and multimedia; 2) showing students how to go beyond 

the basics, empowering them to think creatively and originally in the application of said knowledge and skills; and 

3) motivating students to become life-long learners, to continue to seek knowledge long after they finish a course or 

degree. I continue to develop my teaching principles, which include the following.

 Teaching is a learning process. I enjoy learning and teaching and bring my enthusiasm to the class. 

 Such enjoyment is infectious - it makes the class more interesting and thus helps the students be more 

 active and focused.

 Reflective thinking is essential for learning. Students best engage learning by actively participating in 

 reflective thinking – assessing what they know, what they need to know, and how they bridge that gap. 

 I provide time and a supportive environment for students to question, review and reflect. I believe that 

 explicit knowledge of cognition helps this reflective process.

 I am a firm believer that designers, even those who work exclusively with digital technology, should have 

 a solid grounding in fundamental design skills and clear understanding of human cognition. It is only 

 those who know how to draw, model and visually communicate who will be able to make full use of the 

 new media. Design skills, both traditional as well as technological, are best learned by doing design.

 I believe in life-long learning and encourage this in my students. I want students to view as learning 

 intrinsically valuable. I seek to relate their life experience and career goals with their learning.

 Research builds the intellectual capital of knowledge. Without it, my teaching will grow stale. I strongly 

 believe in integrating teaching and research.

As much as I love to teach, I also love to learn; and it is that desire for knowledge that, above all else, I hope to 

inspire.

philosophy of Teaching



International Workshops:
    • Software Workshop in ACADIA 2008: Silicon + Skin, Minne-
apolis, USA. Oct. 2008
    • SmartGeometry 2008 Workshop and Conference, Munich, 
Germany. Feb. 2008
    • Software Workshop in ACADIA 2007: Expanding Bodies, 
Halifax, Nova Scotia, Canada. Nov. 2007
    • Parametric Modeling & Digital Wood Fabrication Workshop 
& Symposium, University of British Columbia, British Columbia, 
Canada. Feb. 2007
    • SmartGeometry 2007 Workshop and Conference, New York, 
USA. Jan. 2007
    • CDRN Parametric Design Workshop at Subtle Technologies, 
University of Toronto, Canada. May. 2006

Graduate Design Studio:
    • School of Architecture & Landscape Architecture, University of 
British Columbia, Canada.. Jan-Apr. 2007

parametric Modeling 
Workshops

Selected Student Works
•   Sunshine rays shape the tower

•   Skin to wrap up the building structure

•   Vector Collection responsive to influence sources

•   Breathing surface project

•   Hexagon spawning project

•   Exploration on a foldable structure

From 2006, I have taught professional architects and civil engineers 
innovative parametric modeling tools in international workshops and 
design studios. These courses were delivered in a mixed environment:  
delivering lectures to the group as well as over-the-shoulder learning. 

TEACHING pORTFOLIO                                                    CHERYL ZHENYU QIAN
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Instructor:
    • Delivered the course in Fall 2006 (~150 students, 3 sections) 
including lectures and workshops. 
Archive site: http://www.designscience.ca/IAT200_2006
Research Assistant:
    • Developed this course in Summer 2004.
Teaching Assistant:
    • Taught IAT200 in Fall 2005 (~80 students, 2 sections)
    • Taught IAT200 in Fall 2004 (~120 students, 3 sections)

Cognition 
for Design Science

I delivered this course to more than 150 students in Fall 2006. 
The course provides an introduction to cognitive and perceptual 
processes as a foundation for the design of virtual environments 
for work, learning and play. Students use problem-solving and col-
laborative methods to explore a series of design cases on topics in 
cognitive science. The course introduces issues of how individuals 
think, model, and perceive; how groups perceive and collaborate; 
and how these compare to, and differ from, machine cognition. 
Drawing liberally from theories in psychology, neuroscience, lin-
guistics, philosophy, sociology, computer science and education, 
the course emphasizes a multidisciplinary approach to design ap-
plications.

Students approach the following topics through the lens of 
design:
    • Cognition as a science
    • Philosophical theories of cognition
    • Neural foundations of cognition
    • Perception, vision and audition
    • Knowledge representation and shared mental models
    • Memory and attention
    • Language comprehension and production
    • Learning and problem solving
    • Creativity
    • Individual differences
    • Collaborative learning and work

Design is addressed in three ways:
    1. Theories of human cognition are applied to problems in the 
design of interactive environments, interfaces and products
    2. Cognitive science testing methodologies are used to guide 
design and verify the effectiveness of designs
    3. Theories of human cognition are contrasted with elementary 
conceptual models for designing machine intelligence

Some Images from Student Projects

The course starts 
with discussing hu-
man sensation, then 
explores theories of 
perception, attention, 
memory and decision 
making.

•   Driver’s Best Friend

•   Collages to Understand 
Visual Sensation

•   Responsive Trees

•   Illuminated Legs

TEACHING pORTFOLIO                                                    CHERYL ZHENYU QIAN
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A
Mall Entrance 
Yongtai Shopping Mall

The Yongtai Shopping Center Entrance, located near Bei-
jing’s West Fourth Ring Road, serves as a new signpost for an 
underground shopping mall. The entrance is thought of as a 
skin, peeled open to reveal an opening, drawing visitors un-
derground. 

In addition to enlivening the streetscape, the concrete canopy’s 
color and sculptural form serve to unify the necessary elements 
above ground – a new entrance, an elevator shaft and a series 
of firewalls needed between the underground opening and the 
adjacent storefronts. 

We decided to design an oscillating roof to cover the three 
sequential closed spaces. After anchoring the locations of the 
firewalls and storefronts, I started to search for a three-dimen-
sional bspline surface as the roof.  The design model was built 
in GenerativeComponetns.  In the model, heights of two ends 
were fixed.  I used six variables to control the boundary curves 
and kept satisfying several dimension constraints for all the 
covered spaces. Other structures (entrance column and frames) 
are automatically adjusted accordingly.  GenerativeComponetns 
propagated hundreds of design alternatives. On the left, I list 
twelve of them and our final choice (on the top). Started from 
this model, architects generated the detailed drawings and had 
the entrance built up in 2008.

Site:

Design Period:
      Jun to Jul 2006

200 sq.m. Under Construction
Beijing, China

DESIGN pORTFOLIO                                                    CHERYL ZHENYU QIAN
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A  
Façade Grid Exploration 
Ordos Kangbashi District
Site:

The development of Ordos Kangbashi New District is one of the 
pioneer projects in the Chinese wave of “Western Exploration and 
Development” in the 21th century. It will become a collecting and 
distributing center for energy-oriented research and technologies. 
On the other hand, it is also naturally a tourism city to accommodate 
visitors to Inner Mongolia. So, this new district is expected to be 
featured with both clear conceptual ideas and manageable flexibility 
for future expansion.

A diagonal grid is a clear feature of the landscape analysis. This 
feature was then employed in both the plan and façade designs. In the 
façade design, the square grid of floors and columns has already been 
set, I used GenerativeComponents to explore design alternatives of 
diagonal grids, compare the outcomes to see if they can communicate 
with the original square grid. In the model, I started 
with setting the rotation angle and grid space of diago-
nal grid as two variables. Through adjusting these two 
variables, I aimed at basic variations of forms. Then I 
modified the width of stripes to explore more variations. 
In some cases, instead of setting a same value for all 
the strips, I used an Excel file as the data input and 
adjust the values externally. Based on two variables 
and the spreadsheet, the façade model created many 
alternatives. Our current project used several of them 
selected from the list.

Design Period:
     Jun 2008 to present

10 sq.km.
Ordos, Inner Mongolia, China
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Winter Solstice 3:00pmWinter Solstice 12:00pm

A 
Landform Analysis 

Dragon Valley

Design Period:
     Mar to Jul 2000

Site:
Dragon Valley
Xingtai, Henan Province, China

Summer Solstice 12:00pm

Simulation of sunshine conditions in the valley

Winter Solstice 9:00am

The aim of this design is to create a system that grows 
organically. According to the landscape contours, I built 
a 3D model of the valley, simulated and analyzed the 
sunlight change and geographic information by the help 
of 3DS MAX. 

The landform analysis provided sufficient environmen-
tal information about the site. In our design, the Entrance 
Square, apartment buildings and service building grew 
from the land like trees.  Located on the upper part of 
the hills, every villa has a view of the mountains and 
Dragon River flowing around the site.

Winter Solstice 3:00pmWinter Solstice 12:00pm
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With the rapid growth of the population in 
China, concrete boxes replaced more and more 
grassland and forest. Ecological housing is a 
method to solve the problem of habitation re-
quirement without destroying the environments. 
Apart from that, sunlight, wind and rain maybe 
harmful to the houses, but for ecological build-
ings, they are not only useful but also important 
elements of the house. 

In my design of Flowing Wind Town, both of sunlight and 
firedamp are used as energy sources and rain can irrigate 
the vegetation on the sloping roof. In that way, ecological 
housing supplies half of the energy it needs and provides a 
green view to the crowed city.

Buildings of Flowing Wind Town were arranged on the two 
sides of a river garden. Every townhouse has windows fac-
ing south and north, wind cooled by the river and vegetation 
can flow though the rooms in the sultry summer. In the chilly 
winter, sunlight is absorbed and saved to warm the water; 
vegetation on the south roof adds the insolation.

An Ecological  
Housing Design 
Flowing Wind Town

Design Period:
     Jan to Mar 2000

Site:
220mX356m
Upper branch of Qinhuai River 
Nanjing, Jiangsu Province, China
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Clearly identifiable architectural elements represent the meaning 
of a city stadium— openness, competition, impartiality and spiritual 
expression.  Xuzhou is a middle city of China.  Although home 
to many famous athletes, there was no standardized stadium.  I 
tried to avoid unnecessary construction and thus chose a simple 
structure.

Audiences mainly come from the south side of the building (north 
side is a lake), so I arranged more seats and shaped the building 
to meet this situation. Although there are more than 6,000 seats in 
the stadium, only 3.5 minutes is needed for emergency evacuation. 
This design won the bid from 25 designs in 1999 and construction 
commenced in 2003.

A 
Stadium Design 

Xuzhou City Stadium

Design Period:
     Mar to Jun 1999, construction start in 2003

Site:
189mX311.4m
South side of the Lake Yunlong
Xuzhou, Jiangsu Province, China
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Animations

Dance of Balls 
Maya

Simulation & Anima-
tion of Monet’s pond 
3DS Max

Shopping Mall Animation 
3DS Max

QingMingShangHeTu 
Visual Navigation 
Macromedia Flash
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Golf Villa
20.3inX14.5inX150dpi

Computer rendering

Lobby Interior
20.3inX16inX150dpi
Computer rendering

Hotel Interior
Size:64cmX48cm

Computer rendering + watercolor

Jieming Village 
21.5inX21.5inX150dpi
Computer rendering

Shenzhen TV Station
20inX20inX150dpi
Computer rendering

Fashion House Interior
18inX13.5inX150dpi, Computer rendering

Architecture renderings
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Ink Sketch
1. Old dream of Qing Dynasty

2. Steps towards home 

3. Under the porch

4. Selection of TianXin Tang (survey project)

5. Building segments of JiuShiTongTang

6. The morning of a day
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Summer of the Cropland
Gouache, 42X42cm

Thousand-year Old Tree
Gouache, 45X42cm

Jiming Temple
Watercolor, 60X42cm

Xinan River
Gouache, 60X42cm

Narrow Alley
Gouache, 

18X42cm

pavilion 
Corner

Watercolor
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pigeon
Collage

Cube
Woodwork

Dougong Structure, Woodwork

Half of pavilion, Woodwork

Museum Design
model made  

by paper and wood

Cafe Design
Cardboard paper
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Service
CCSST Council Member

The Canada-China Society of Science and Technology (CCSST) was 
founded in 1993 as a non-political and non-profit organization. I joined 
CCSST in 2001 and was elected to be a council member in 2007. Our 
goals are: (1) to promote Chinese professionals to contribute their ex-
pertise to Canada’s social and economic development, and (2) to serve 
as a bridge between Canada and China in the area of scientific ex-
change and technological cooperation. CCSST has grown rapidly since 
its establishment. 

During the past six years, I helped to initiate and orgianize many so-
cial acitivities such as professional seminars, investigation field trips, 
cultural festivals, and donation activities.

International Conference Volunteer
Student volunteers provide essential support to international confer-
ences. Our enthusiastic participation enhances the conference experi-
ence for all that attendees. We also benefit by observing first-hard the 
latest advances in the academic world and industry. Here are some of 
the conferences where I served as a student volunteer:
    • July 1999   XIX Congress of the International Union of Architects, 
Beijing, China.
    • October 2003  IEEE Visualization Conferences, Seattle, Washing-
ton, USA.
    • October 2004  IEEE Visualization Conferences, Austin, Texas, 
USA.
    • June 2007  6th Creativity & Cognition Conference: Seeding Crea-
tivity: Tools, Media, and Environments, Washington DC, USA.

Dictionary Translator
I translated the dictionary book “Glossary of Housing Terms” (70,000 
English words) to Chinese when I was working in Multi-Lingual Tec Inc, 
in Vancouver in 2000.

Alumni Organizer
I co-organized the Southeast University (SEU) Vancouver Alumni in 
2005. The group now gathered more than thirty members. We bridge 
communication between local professionals and faculty in SEU, host 
meetings and organiz social activities seasonally.
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