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Research Topics
in Human-Computer Interaction

This course is a broad graduate-level introduction to HCI research. 
The course begins with seminal work on interactive systems, and 
moves through current and future research areas in interaction 
techniques and the design, prototyping, and evaluation of user 
interfaces. Topics include computer-supported cooperative work; 
audio, speech, and multimodal interfaces; user interface toolkits; 
design methods; evaluation methods; ubiquitous and context-aware 
computing; tangible interfaces; haptic interaction; and mobile 
interfaces.



MY BACKGROUND

Assistant professor in computer science, research in HCI and 
Visualization

Work in the HCI area

Techniques, Tools, Systems for Data Analysis

Grad work @ Berkeley



PhD from UC Berkeley



Visualization Techniques
Improve visual analysis and communication via 
novel algorithms, encodings, and interactions

Degree-of-Interest Trees  AVI 2004

Optimizing Display Parameters 
InfoVis 2006

Our work on visualization techniques has developed new algorithms 
for optimizing graphical perception and novel interaction 
techniques for exploring large data sets. The goal of this line of 
research is to develop computational tools that facilitate analysis 
through effective visual encodings, layout algorithms, and 
interaction techniques.
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Visualization Tools
Simplify creation and customization by crafting 
toolkits for interactive visualization 

prefuse.org CHI 05, InfoVis 06 flare.prefuse.org 08

Our work on visualization tools has generalized visualization 
techniques into software toolkits supporting the creation and 
customization of novel visualizations. These toolkits have been 
downloaded over 90,000 times and used by corporations, 
designers, and the visualization research community. The goal is to 
improve graphical literacy by helping larger audiences become both 
consumers *and producers* of interactive visualizations.
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Panopoly of visualizations
(gallery of visualizations that have been built using prefuse and 
flare)
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Social Data Analysis
Leverage the insights of multiple analysts with 
interfaces for collaborative data exploration

sense.us
CHI 2007

Where have all the dentists gone?

We have then leveraged these tools to build analysis environments 
that enable distributed teams to collaboratively ask questions, posit 
hypotheses, and marshal evidence. User studies of our systems 
have found that exposing the social aspects of visualization can lead 
to extended and more effective explorations.
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HCI & Some Frontiers
Course Goals
Pragmatics
An exercise

I’d like to do four things today.



What is HCI?

HumansTechnology

Task

Design

Organizational &
Social Issues

The cognitive science and artificial intelligence pioneer Alan 
Newell defined computer science as “Computer science is 
the study of the phenomena surrounding computers … an 
empirical discipline … an experimental science”

This course provides a graduate-level introduction to human-
computer interaction.

So the natural next question is, “what is human-computer 
interaction?”

Human-Computer Interaction, or HCI, is the study of the user 
experience of information technology. Or, to put it a bit more 
formally, it’s the design and evaluation of information 
technologies where the goal is user experience based. It is a 
field whose participants come from a number of different 
disciplines: the human sciences (cognitive science, 
psychology, and the social sciences), computer science, and 
the design disciplines (most notably graphic and industrial 
design). 

Examples of Tasks.

High level: writing a paper, drawing a picture

Low level: copying a word from one paragraph to another, 
coloring a line



Design

Applied Psychology

Computer Science

There are multiple strands, sometimes in parallel, sometimes cross-
fertilizing.



{Why HCI research matters}

The inventions of the 1960s and 1970s – the desktop PC, 
hypertext, the graphical user interface, the mouse, and the internet 
– are now commonplace. From a research perspective, we can 
largely declare victory on user interfaces for seated, able-bodied 
users, working individually on document processing tasks – at 
least in the developed world. Herb Simon, Alan Newell, Ivan 
Sutherland, Butler Lampson, Doug Engelbart, and Alan Kay, and 
Vint Cert all won Turing awards for their efforts on the cognitive 
science, user interface developments, and systems research behind 
this work. Similarly, the basic idea of user-centered design is well 
known in the software industry today. This is a big win.



Why Study HCI?
Major part of work for “real” programs: approximately 50% [Myers 
& Rosson ‘92]

Stanford graduates work on “real” software, intended for users 
other than “us”

Bad UIs cost - money (5% ^ satisfaction -> 85% ^ in profits) - lives

User interfaces are hard to get right

-----

At this point, I see two primary opportunities for HCI research.

The first is that, despite all our successes, the software industry 
still isn’t as good as it could be. For example, venture funding 
operates on a model of a 10% success rate – the one company in 10 
that’s successful covers the losses created by the other 9 that 
aren’t. There are several major factors that contribute to this, and 
one of the biggest is that a lot of software fails on the user 
experience front. The research labs of the 60s and 70s provided 
the technology and research methods that fueled the successes of
the 90s, and similarly, I think that significant value can be mined 
from more contemporary research.

The second is that changing any one of the qualifiers in “user 
interfaces for seated, able-bodied users, working individually on 
document processing tasks in the developed world” yields a great 
many research opportunities. Much current research is in the area 
of ubiquitous computing, of systems that, move beyond the monitor 
frame and integrate themselves more deeply into the everyday 
world.



WHERE ARE WE GOING?
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[O’Sullivan]

This is a drawing by Dan O’Sullivan. It shows how mental model, that my current PC has of me. 
My computer knows I have an eye – but only one – it does know that I have two ears. It knows I 
have a finger – but only one, maybe two – and it has no idea that I have a body. Given the 
richness our human experience in the physical world, it’s shocking that our experience in the 
digital world is so limited.

For traditional desktop applications that target one-finger-man, good programming environments 
exist that have enabled legions of developers to create the content that helped put a PC on every 
desk. The goal of our group’s research is to enable an analogous success for ubiquitous computing. 
Specifically, our interest lies in the move from tools for technology experts toward tools for domain 
experts, designers. 



Are you my friend?

yesyesyes nonono

I like youI like youI like you I really like youI really like youI really like youI kind of like youI kind of like youI kind of like you

I feel socially obligated to link to youI feel socially obligated to link to youI feel socially obligated to link to youI know youI know youI know you

I wish I knew youI wish I knew youI wish I knew you I like your pictureI like your pictureI like your picture You are coolYou are coolYou are cool

I was paid to link to youI was paid to link to youI was paid to link to you I want your reflected gloryI want your reflected gloryI want your reflected glory

Everybody else links to youEverybody else links to youEverybody else links to you I’d vote for youII’’d vote for youd vote for you

We met at a conference and it seemed like the thing to do.We met at a conference and it seemed like the thing to do.We met at a conference and it seemed like the thing to do.

Can I date you?Can I date you?Can I date you?

I beat you on Xbox LiveI beat you on Xbox LiveI beat you on Xbox Live Hi, MomHi, MomHi, Mom I have fake alter egosI have fake alter egosI have fake alter egos

Similarly, social applications have a very limited model of human 
social relations. By human standards, most social networking sites 
believe us all to suffer from autism.

Many aspects of our lives are now mediated by computational 
technology. How does this technology affect to way we see and 
present ourselves and relate to others? How can we study these 
effects and purposefully design for these environments?





Course Goals
There are a couple of skills that I hope the course will help you 
learn. This course is designed with four goals.



Primary Source Material
First, to use primary source material to tell the story of human-
computer interaction. To learn about the big research ideas in the 
words of the people that came up with them. In reading about these 
ideas as they were developed, we get to see the original insight and 
passion. We’ll also be entertained. By now, some of the original 
terms (information superhighway, anyone?) have become quaint, 
and some of the ideas seem hopelessly naïve. But – and this is really 
surprising – a lot of it is pretty on the mark. (Okay, that’s why we’re 
reading this stuff – the “dumb ideas in HCI” is a different course ☺ ) 
Also, reading the original parts helps provide an understanding of 
the intuitions that people had and the methods that they employed 
to get there.



Literature Index
The second is to provide an index into the HCI literature. What’s 
the space of topics that people have worked on? What are the 
larger theoretical frameworks?



Literature Index
One of the goals in providing this index is that, by the end of the 
course, you’ll be able to say, “I’m interested in X”, say, speech user 
interfaces. We’ll have a class on this on 5/25, so you can grab 
keywords, ideas, and authors from those papers, and start poking
around google scholar. With speech UIs, as with any area, it won’t 
be comprehensive – it’ll be a toehold that hopefully provides 
enough of a zeitgeist of the field that you know what’s out there and 
can go further if you want to.



Research Methods
The third goal of the course is to use these examples as a way of 
understanding research methods. There are many distinct types of
research contributions in HCI, each employing different methods.
For example, when Genevieve Bell of Intel is interested in the 
intersection of spirituality and technology, she employs 
ethnographic techniques to understand these issues. When Scott 
Hudson is interested in flexible software architectures for user
interfaces, he employs an existence proof (building a system), along 
with system tests (apps built w/ the system, etc.) to demonstrate an 
architectural approach that enables a particular type of flexibility. 
And when Shumin Zhai is interested in high-performance pen input 
techniques, he employs a combination of performance model 
analysis and laboratory user studies to demonstrate the efficacy of 
a technique. Through the readings, we’ll come to see successful 
examples that will help us understand what methodological 
approaches are suggested by different types of research questions.



doing

reading

Part of what makes this interesting is that while these activities are 
going on, you’ll also be doing your own work, which helps situate the 
discussions about methodology, contribution, etc. in the context of 
actually doing a small piece of research.



Writing
Technical Presentation
Critical Thinking

The final goal of the course is to teach reading, writing, technical 
presentation, and critical thinking skills through your participation in 
these activities.



Expected background

In general, there are no pre-reqs. That said, the 
course does assume…
Sufficient background to complete a mini-research 
project (of your own choosing)
The recognition-based interface readings presume 
basic linear algebra
The toolkit readings presume basic programming 
knowledge
You can get through without that background, but 
those readings will likely take longer

We’re not going to be very sympathetic to “I didn’t understand the 
paper.”

We will try to give some intuitions ahead of time when possible.



SYLLABUS



Course Overview

1 APR Seminal Ideas
7-9 APR Ubiquitous & Tangible Computing

14-16 APR Collaborative & Social Software
21-30 APR Research Theory & Methods

5-7 MAY Design Methods & Tools
12-21 MAY Human Modalities

26-28 MAY User Interface Technology



Administrivia

Course Info
Tuesdays & Thursdays 12:50-2:05pm, GESB 134
http://cs376.stanford.edu
cs376@cs.stanford.edu

My Info
Office Hours: Tuesdays 11:15am-12:15pm, Gates 375
http://hci.stanford.edu/jheer
jheer@cs.stanford.edu



Lecture Format

12:50-1:25 I’ll present the area
1:25-2:05 Student-led discussion

HCI literature
Conferences papers (chi, uist, cscw, …)

Journal articles (tochi, hci, …)

~4 papers/week

Exceptions:

Next week I will be away at CHI and Ed Berdahl will teach class



Grading

30% Paper Critiques
30% Participation & leading in-class 

discussion
40% Projects



Grading

Breakdown
Subjectivity
Feedback



Readings

Post your critiques by 7:00am
Turn off your phone and email
Go to somewhere undisturbed



Reading: Come prepared

Post your critiques by 7:00am 
I strongly suggest hiding in the library, 
distraction-free



Writing Critiques

Which ones you have to write
Annotated on course syllabus

How to write a good critique
Why the paper does/doesn't seem important
Observations of novel methodology or methodology that 
seems suspect
Aspects of the paper that you disagree with or which trigger 
skepticism
Why the paper is/isn't effective at getting its message across
How the paper changed your opinion or outlook on a topic

Three "positive" topics and one "criticism" for each paper (or three "I 
like"s and one "I wish", for those familiar with that terminology). 

Each topic should be a short paragraph (about 4 sentences in 
length).

We're very open to students trying something innovative or 
different during the discussion they lead (e.g. having everyone 
spend 10 minutes building paper prototypes for the Prototyping
discussion). However, if you are going to do something like this, 
please talk to us about it several days beforehand (e-mail cs376@cs
with your plan) so that we can help you determine if it is 
appropriate and achievable in the amount of time you plan to 
spend.



cs376@cs.stanford.edu

This goes to both Greg and I. Send everything course related here.



DISCUSSANTS



Discussants

Each student is required to lead a discussion
Submit slides/notes instead of your critique
Lead a ~40 min in-class discussion

Briefly summarize readings (≤ 10 min)
Identify points of interest, be prepared to 
spur and lead in-class discussion

Incorporate critiques submitted by the class

We will start taking requests *Thurs* after class 



cs547: HCI Seminar

Fridays 12:30-2:00pm, Gates B01
http://hci.stanford.edu/seminar/

This quarter’s guests include leading luminaries in 
collaborative interfaces, social computing, game 
design, and interactive art.



PROJECTS



Mini Research Projects

The “doing” part of the course
Working in pairs is (strongly) encouraged
A project related to your research (or 
another course project) is great

Let me know if you do this

We are happy to offer project suggestions



Project Timeline

10 APR Find Partners
17 APR Abstract Draft
1 MAY Abstract Final with Related Work

22 MAY Meeting
9 JUN Project Presentation
11 JUN 2 Page Paper













Project Inspiration
The solution to finding a good project is the same as the solution to 
anything else: the web. I’d suggest two sites for inspiration – the first 
is google scholar, the second is the HCI group home page. The first 
can give you a sense of research projects broadly, the second can 
give you a sense of what’s going on here. And this is important 
because scaffolding off an existing project here gets you up and
running faster with both the technology infrastructure and the 
intellectual ideas. 



The HCI Program
The HCI program offers a number of courses. For students 
interested in HCI research – this will be primarily graduate students 
and a few aspiring graduate students – this is the place to be. As you 
saw, it’s very reading-heavy, and the project is more about “doing a 
mini-research project” than “learning iterative design”. For a basic 
introduction to HCI, I suggest CS147, which Scott Klemmer is 
teaching this fall. For a course primarily focused on the “hands-on, 
do iterative design” part of things, I suggest CS247 (which has CS147 
as a pre-req) – typically CS247 is taught in the winter.



Questions?



INTRODUCTIONS

Name, major, favorite spring break activity



AN EXERCISE

Write down your own definition of “research”. Then we’ll discuss!



Next Time… Seminal Ideas

As We May Think
Vannevar Bush

Direct Manipulation Interfaces
Edwin L. Hutchins, James D. Hollan, and 
Donald A. Norman

User Technology: From Pointing to Pondering
Stuart K. Card and Thomas P. Moran


