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Today
• My experience with HCI 

• What is human-centered computing/human-
computer interaction (HCI)? 

• What will you get out of this class? 

• Ice breaking 

• Course logistics
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About me: Toby Li (he/him)

• Assistant Professor in Computer Science at the 
University of Notre Dame 

• Ph.D. in Human-Computer Interaction at 
Carnegie Mellon University 

• Research background in Human-Computer 
Interaction, Applied AI/NLP, and End-User 
Software Engineering
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WikiBrain (WikiSym 2014)

Starting with working on building an API library 
for supporting semantic analysis and knowledge 
retrieval using Wikipedia data … 
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WikiBrain (CHI 2017 🏅)
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Back-end Services User

Direct Manipulation 
(at Runtime)

Verbal Instruction 
in Natural Language

GUI

Observing & 
Understanding

Agent

API Call

Result

Demonstration

Combining two modalities
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Programming 
Language

From making programming easier to human-agent collaboration
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Unconstrained  
Visual Demonstration 

and/or 
NL Instructions

Programming 
Language

From making programming easier to human-agent collaboration
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Naturally Constrained 
Visual Demonstration 

and/or 
NL Instructions

Unconstrained  
Visual Demonstration 

and/or 
NL Instructions

Human-Agent Collaboration in Task Learning

Programming 
Language

From making programming easier to human-agent collaboration
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Top-down lazy-evaluation dialog structure in 
interactive learning  (UIST 2019)
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Iterative disambiguation with interactive visualization overlay 
(VL/HCC 2018) and GUI instruction grounding (ACL 2020)
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Multi-modal repair of conversational 
breakdowns (UIST 2020 🏆)

Common ground: 
mutual knowledge 

mutual belief 
mutual assumption
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Screen2Vec: contextual semantic representation of GUI screens 
(CHI 2021 🏅) 

Level 1

Level 2
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KITE: Bootstraping chatbots from user traces (MobiSys 2018) 



GENO: authoring multi-modal interaction on existing web apps (UIST 2020)
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HCI + X
Software engineering

Machine learning

Natural language processing

Robotics

Graphics

Sensors

Security and Privacy

Learning science

…
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"The two hardest problems in computer science are: (i) 
people, (ii), convincing computer scientists that the 
hardest problem in computer science is people, and, (iii) 
off-by-one errors."  

@jeffbigham

https://twitter.com/jeffbigham
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HCI Practice vs. HCI Research

• UX Research 

• UX (user experience) research is the 
systematic study of target users and 
their requirements 

• UX Design 

• User experience (UX) design is the 
process design teams use to create 
products that provide meaningful 
and relevant experiences to users.
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HCI Practice
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How coronavirus skeptics  
use visualization to promote misinformation

How multi-tasking affects 
writing quality

How data scientists work with  
AutoML 
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HCI Practice

• UX Research 

• UX (user experience) research is the 
systematic study of target users and 
their requirements 

• UX Design 

• User experience (UX) design is the 
process design teams use to create 
products that provide meaningful 
and relevant experiences to users.

HCI Research
• Readings for the next class 

• Research Contributions in Human-Computer 
Interaction. 

• Concepts, Values, and Methods for Technical 
Human-Computer Interaction Research. 

• Will spend 4 weeks on different types of 
HCI research contributions and 
overview of technical HCI topics
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Learning Goals: essential HCI skills for a technical HCI researcher 
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1. Skills at identifying and refining HCI research questions  

2. Skills at identifying opportunities and applying human-centered research techniques 
in adjacent fields in CS (e.g., AI, SE, PL, Systems, Robotics)  

3. Understanding of the strengths, weaknesses, and limitations of different types of HCI 
research methods, and how to design the appropriate approach for different 
research questions  

4. Understanding of the ethics issues in HCI research  

5. Familiarity with several latest research trends and topics in technical HCI
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Final deliverable: a research proposal
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A research proposal on a topic of choice that includes:  

1. Research questions, expected research contributions, and the intellectual merits  

2. A comprehensive and interdisciplinary literature survey on the topic  

3. A detailed description of the proposed research methods (need-finding, 
prototyping, evaluation), including the analysis methods for the expected results  

4. Discussion on the broader impact of the proposed work
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This course is your oyster 

- Want me to cover a specific topic? 

- Tweak the specifications of an assignment to better align with your 
research plan? 

- Unsure if a topic fits into the scope of the final project? 

Talk to me! The #1 goal of this class is to benefit your research
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• Week 1-4: HCI research contributions and overview of technical HCI 

• Week 5-6: Overview of design and social research in HCI 

• Week 7: HCI research ethics, IRB, and HCI hot research topic 1 

• Week 8-9: Qualitative and quantitate research methods; HCI hot research topic 2 

• Week 10-12: HCI design, prototyping, and evaluation methods 

• Week 13: HCI broader impacts and HCI hot research topic 3 

• Week 14-15: Final presentations
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Introduce yourself…

• Your name 

• The year and the program you are in 

• Where you came from 

• Your research interest 

• One fun fact about you
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Course website
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https://sites.google.com/view/nd-cse-60427/home

https://sites.google.com/view/nd-cse-60427/home
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Discussion leader
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• Read all the readings for the session (including the optional ones) 

• (highly encouraged) Meet with the instructor 1-2 weeks before the class to 
go over the discussion plan 

• By 6 pm on Wednesday the week before class, create a thread for each 
reading and post discussion questions 

• Present a 15-20 minutes overview of the readings on their background, 
implications, and impacts, and lead the class discussion 

• Sign up by the end of today — for discussion sessions starting next week
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Other students
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• Read the required readings for the session (encouraged to check out the 
optional ones) 

• By 6 pm on the day before class, participate in the discussion threads of at 
least 2 readings. These “discussion items” can be an insight you found in 
the paper, something you found particularly interesting or noteworthy, a 
question you would like to discuss in class, a point you disagree with, or a 
constructive comment on someone else’s posting. These will typically be 
5 to 10 lines; up to a paragraph or two long, and should provide evidence 
that you have read and understand the paper.  

• Participate in the class discussion
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A typical class
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• 3:30 - 3:55: The instructor gives an overview of the class topic 

• 3:55 - 4:15: The discussion leader presents the overview on the readings 

• 4:15 - 4:45: Class discussion and/or activities
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Todo:
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1. Read the course website 

2. Sign up for discussion leaders (due at 
11:59pm today) 

3. Vote on guest lecture topics (due 
08/29 at 11:59pm) 

4. Read the readings for the next class 
(no discussion thread for them)


