Computer-Human Interaction
CSCE 436 (Spring 2024)

Lecture + Studio combined class. In this class, you will learn principles of interaction design and prototyping
techniques for human-computer interaction. The intent of this class is to provide a general understanding of
Human-Computer Interaction (HCI) theories, design principles, implementation techniques, and resources,
then to offer fundamental skills for the rapid prototyping of interactive digital systems— hardware and software.

Learning Outcomes

With the focus on a broad spectrum of technical HCI, you will be able to (1) describe fundamental interaction
design principles in your language, (2) understand late-breaking technical HCI research topics and underlying
technologies (3) prototype digital/physical artifacts using machines and tools, (4) conduct evaluations of new
service and computational tools.

Skills you gain include sketch programming, TinkerCAD for circuit design and simulation, p5.js for event
(interaction) based programming, paper.js for interactive data visualization/manipulation, openCV for
image/camera input processing, pyphox.js for live sensor data manipulation using machine learning,
OpenSCAD for parametric 3D modeling, and more.

Syllabus details, including homework deadlines, and office hours may be changed and announced in class
before/after the changes.

Teaching Staff

B Jeeeun Kim (Instructor, http://jeeeunkim.com/)
e Email: Jeeeun.kim@tamu.edu
e Office Phone: 979-862-2275
e Office hours: Tuesday 3-5 pm, or by appointment
e Office location: PETR 336

Meeting times & Location
Mon/Wed/Fri 11:30 am - 12:20 pm ZACH 310

If you need to attend the class remotely, please email the instructor

Course Prerequisites
CSCE 315 w/Min Grade D (concurrency)

Course Website

https://canvas.tamu.edu/

Course Schedule & Lecture Slides
Week 1

1/15, Mon. 1/17, Wed. 1/19, Fri.



http://jeeeunkim.com/
mailto:Jeeeun.kim@tamu.edu
https://canvas.tamu.edu/

No class. Martin Luther King Day.

- Intro to HCI and
Interaction Design
week1-Intro to HCI

- Warm-up Exercise:
week1b-pinhole camera

e Reading/Resources:

o User-Centered Design Process by MIT CSAIL HCI

o Curiosity, Creativity. and Surprise as Analytic Tools: Grounded Theory Method by Muller

o Concepts, Values, and Methods for Technical Human-Computer Interaction Research by

Hudson & Mankoff
e Submissions:

o Assignment #0 (No formal submission, Not graded): Sign up for the team

CSCE436-500 Team registration
o Assignment #1: Media of your camera use-cases (due 1/25th)

1/22, Mon. 1/24, Wed. 1/26, Fri.
. - Prototyping o - Prototyping o - Wireframing
week2-Prototyping (contd) week2c-Wireframing

e Reading/Resources:

o Reflective Physical Prototyping through Integrated Design, Test, and Analysis by Hartmann,

Klemmer, Bernstein, Abdulla, Burr, Robinson-Mosher, & Gee

o Integrating Craft Materials and Computation by Blauvelt, Wrensch, & Eisenberg

o What do Prototypes Prototype? (In Handbook of Human-computer Interaction) by Houde & Hill

o Multiple Views of Participatory Design by Sanoff til

e Submissions:

o Assignment #2: User journey with wireframes

1/29, Mon.

1/31, Wed.

2/2, Fri.

. - Design for

Access & Assistive
Technology
week3a-Design4Acc...

o &[] - Interaction

Design Principles
week3b-DesignPrinci...

o [Elele] - Reverse

engineering machines
using cardboard
week3c-Cardboard ...

e Reading/Resources:

o Graphic Design by MIT CSAIL

o Research Through Design in HCI by Zimmerman & Folizzi

o Universal Design: Process, Principles, and Applications by Burgstahler

e Submissions:

o Assignment #3: Storytelling of your cardboard machine

2/5, Mon.

2/7, Wed.

2/9, Fri.



https://docs.google.com/presentation/d/1RY-iA2bpunvmZQroYeo3qme6PaW29DICZkWO7I29ADk/edit?usp=share_link
https://docs.google.com/presentation/d/1eK0DI-Iipu0BQplSXimo4CxVfwdEl2gBpbjAjjzquHo/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1aAH4Wp-4BldzV9Q60dKmGfbWDTL3OZaWey2wdQjTKVk/edit?usp=sharing
https://docs.google.com/presentation/d/10cHhpBgm6AdO3K8Vg9rGkdkUljAPPdYQOuZn8-PSuoI/edit?usp=sharing
https://docs.google.com/presentation/d/1d4_9sp2rD8Xk24gTVWdzkR1oZ7_j59JqA_pdEZnwSRU/edit?usp=sharing
https://docs.google.com/presentation/d/16HVmokPbM_EuiNtcTvAGC7qhKzEc_D74KiEPoNp4uQw/edit?usp=share_link
https://docs.google.com/presentation/d/1fiJuG8jK9I-BjkmZsW--iNs-PADinIEN_Db9Va8h7Tg/edit?usp=share_link
https://docs.google.com/presentation/d/1gm5s3Qno8GL6vU2JlG9CGU9UlF3VxV2wLcvkkzp3C64/edit?usp=sharing
http://web.mit.edu/6.813/www/sp17/classes/06-user-centered-design/
https://www.dropbox.com/s/4cquwifhsstl5vp/Curiosity-Mueller.pdf?dl=0
https://www.dropbox.com/s/wx30kqcgdda8ipl/TechnicalHCI-Mankoff_Hudson.pdf?dl=0
https://hci.stanford.edu/publications/2006/dtools/dtools-uist06.pdf
https://www.semanticscholar.org/paper/Integrating-craft-materials-and-computation-q-Blauvelt-Wrensch/3a47ccae4b1ab12d42a6ac29d09ffe4029d0adf4
http://blogs.ischool.berkeley.edu/ict4se/files/2010/09/Prototypes_prototype.pdf
https://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?article=1182&context=focus
https://web.mit.edu/6.813/www/sp17/classes/13-graphic-design/
https://www.dropbox.com/s/trn7r7ksitfkcui/ResearchbyDesign-Zimmerman.pdf?dl=0
https://www.washington.edu/doit/universal-design-process-principles-and-applications

. - Needfinding
Study

week4a-Understand ...

o JE&U[(=] - Evaluation

Methods
week4b-Evaluation ...

o BMEMY - Developing
persona
week4c-Developing ...

e Reading/Resources:

o Needfidning Tools by Stanford d.School
o Getting the Right Design and the Design Right: Testing Many Is Better Than One by Tohidi,

Buxton, Baecker, Sellen

e Submissions:

o Assignment #4: Your four persona

2/12, Mon.

2/14, Wed.

2/16, Fri.

. - Input & Output
week7-InputOutput

. - Gamification
(slide to come)

. - Event-driven
interface design pS.js

e Reading/Resources:

o P&, s https://pSjs.org/

o Input Technologies and Techniques by Hinckley

o Touché: Enhancing Touch Interaction on Humans, Screens, Liquids, and Everyday Objects by
Sato, Pouupyrev, Harrison ti#
e Submissions
o Assignment #5: P5.js challenge & Screen recording of interactive systems
B Assignment#4-p5

Week 6

2/19, Mon. 2/21, Wed. 2/23, Fri
o - Interactive data o - Color and o - Vector graphics &
visualization Typography paper.js
week6a-Data Visuali... week6b-Color and T... Week8-Paper.js

e Reading/Resources:
o Sensor Data Streams by Voida, Patterson, & Patel
o Paper.js http://paperjs.org/about/

e Submissions
o Assignment #6: Paper.js B Assignment#5 PaperJS

2/26, Mon. 2/28, Wed. 3/1, Fri

. - (contd)

. - Teachable
Machine
week7c-Teachable M...

o A - Intelligent User
Interfaces

week7a-Intelligent U...



https://docs.google.com/presentation/d/1ONhHQpIwnbkn5E3cWQyWgYLHJHWtbZ9ER9N7KgqdFqI/edit?usp=sharing
https://docs.google.com/presentation/d/1T2DR3Tp0_YZQO3SQtQGKDW5OpWkyvZmb7VKbNE8VGoo/edit?usp=sharing
https://docs.google.com/presentation/d/1zlUp-Z4TYAICdjArmZm7hFYRB3Z6IqRzQTIYKE_IhXY/edit?usp=sharing
https://docs.google.com/presentation/d/18mzc3dqaxfgyHxImATlqPLquMBjFuEuDFPk0nPSwciM/edit?usp=share_link
https://docs.google.com/presentation/d/1GBvK0irK3OQFa8b5NeuAqBz2JxEzG6P5GjKZ_sm5MTU/edit?usp=sharing
https://docs.google.com/document/d/1Yhp44SeEC26Z9hXxZMhaSOSL7PAg-epCDQ5zxsHI4c4/edit?usp=sharing
https://docs.google.com/presentation/d/1V2i3FyLpSe9uEsxfIpirXXs8q7DE2bBrV1GbcTAMOMc/edit?usp=sharing
https://docs.google.com/presentation/d/1yk6u9kritMu1TKI5IHIDpKmRQt7wHj90nPHD1W1-q-0/edit?usp=sharing
https://docs.google.com/presentation/d/1lDLPkUZWu_u3GN8nFwA4ioJYt8n7pWHnB6EKYdFv6ro/edit#slide=id.g214d3f4e93f_0_8
https://docs.google.com/document/d/1KKv-S44NV9FmMrN1Nw7V-GbseQ1xzrc-WkyGBX0bLH4/edit?usp=sharing
https://docs.google.com/presentation/d/1pj6Yr_yNQsuvqYTmemJOEHqb2ozu-MbERvrqZ47Wb0E/edit?usp=sharing
https://docs.google.com/presentation/d/1aNHgNfHqgHX81TF_hqeNNyce5K8JldqEdYqdxFRHtF4/edit?usp=sharing
https://hci.stanford.edu/courses/cs447/docs/NeedFindingCribSheet.pdf
https://www.billbuxton.com/rightDesign.pdf
https://p5js.org/
https://www.microsoft.com/en-us/research/wp-content/uploads/2016/11/Input-Technologies-and-Techniques-HCI-Handbook-2nd-Edition.pdf
https://chrisharrison.net/projects/touche/touche.pdf
https://www.dropbox.com/s/itg5jgzrjxe0vyt/SensorDataStreams-Voida.pdf?dl=0
http://paperjs.org/about/

e Readings:

o The Promise of Empathy: Design. Disability. and Knowing the “Other” by Bennett & Rosner i

e Submissions

o Assignment #7: Your trained machine and data description

Week 8
3/4, Mon. 3/6, Wed. 3/8, Fri.
e Midterm Review e Study day e Midterm
Week 9
e 3/11-15, Spring break (No class)
Week 10
3/18, Mon. 3/20, Wed. 3/22, Fri

o JEIa0[Y - Image

Processing & Camera
Input
week10a-Image Pro...

. - (contd)

. - OpenCV
week10b-OpenCV.js

e Reading/Resources:

o OpenCV OpenCV.js

o Javascript frameworks and libraries for human features & behavior detection

o Computers as Persuasive Social Actors by Fogg

o Single-view 3D Openable Part Detection by Jiang, Mao, Savva, and Chang

e Submissions:

o Project milestone #1 (by 3/31, Sun)

Week 11
3/25, Mon. 3/27, Wed. 3/29, Fri
o - Ubiquitous o - real-time sensing o - Phyphox
computing
Week11-Phyphox

e Reading/Resources:

o Physical Phone Experiments https://phyphox.org/
o E3D: Harvesting Enerqgy from Everyday Kinetic Interactions Using 3D Printed Attachment

Mechanisms by Arabi, Kim

4/1, Mon.

4/3, Wed.

4/5, Fri



https://docs.google.com/presentation/d/1irKRSM32IKohBHSCEZQXR6nVJC3rIxbv05fsEI1IqmY/edit?usp=sharing
https://docs.google.com/presentation/d/1rnQgZPB6srSE1oLAgaZ3JAeXtI99XQZJ5mOevTDTqEE/edit?usp=sharing
https://docs.google.com/presentation/d/188KwgN63CKhUny1a1XQxp8tsLUToi7TCBdlCdCcknWM/edit?usp=share_link
https://creativetech.mat.ucsb.edu/readings/promise_of_empathy.pdf
https://docs.opencv.org/3.4/d0/d84/tutorial_js_usage.html
https://www.freecodecamp.org/news/computer-vision-js-frameworks-you-need-to-know-b233996103ce/
https://dl.acm.org/doi/pdf/10.1145/764008.763957
https://3dlg-hcvc.github.io/OPD/
https://phyphox.org/
https://hcied.info/papers/e3d-Ubicomp23.pdf
https://hcied.info/papers/e3d-Ubicomp23.pdf

e Project meetings and
feedback (Team 1-6)

e Project meetings and
feedback (Team 7-12)

Project meetings and
feedback (Team 13-18)

e Submissions:

o Project milestone #2 (by 4/14, Sun)

4/8, Mon.

4/10, Wed.

4/12, Fri

o - 3D Modeling

o - SketchUp 3D

Work on your project

modeling
Week 14
4/15, Mon. 4/17, Wed. 4/19, Fri
Il Guest lecture IgElgile ) - Social Computing Work on your project
Feedback

e Submissions

o Project milestone #3 (by 4/28, Sun)

4/22, Mon.

4/24, Wed.

4/26, Fri

e Final presentation (Team
1-6)

e Final presentation (Team
7-12)

Final presentation (Team
13-18)

Week 16

e 4/29, Mon. (Reserved for delayed final presentation)

e 5/1-3. Reading days & Finals. No class.

e Submissions:

o Project milestone #4 (by 5/5, Sun)

Grading Policies

Scale
90-100 A
80-89 B

70-79 C

Week15-Final presentation



https://docs.google.com/presentation/d/12LumJELDq3nwATY7pRHUzEKsqnz-6pcX8nZZa1dtVrg/edit?usp=sharing

60-69 D
<60 F
Weight

e Participation (attendance, class participation): 10%
Assignments, Quiz, In-studio activities (Individual, unless specified): 30%

[ )
e Midterm: 30%
[ ]

Project milestone* (Group project): 30%
*project grading will be partly peer-reviewed (60%), and breakdowns will be available online

Check scale

Label Points Description

vt + 10/10 Reserved for design awards (top 5 submissions)

vt 9/10 Exceeds expectations: The assignment is complete and has design components
exceeding written expectations showing strong engagements with the design process
and thoughttul iterations through improvements beyond given requirements. Impeccable
presentation.

v 8/10 Satisfactory: The assignment fulfills expectations showing some engagement with the
design/production process but some issues remain. There exist incomplete
components. Presentation understandable.

v 7/10 Needs improvements: Some components of the assignment are incomplete, many
issues remain. Presentation may fall short (e.g., poor scans, completion status cannot
be verified through submitted photos only, incomplete descriptions).

- 5/10 Unsatisfactory: The assignment is missing substantial components. Does not represent
engagement with the design cycle.

X 0/10 Incomplete: No submission or late submission than a grace period.

Grading Example

e Your assignment labels/points:

Assignment #1 | Assignment #2 | Assignment #3 | Assignment #4 | Assignment #5
Label vt vt vt v+ + v
Points 9 9 9 10 8
Total: 45/50
Earned towards final grades: 45/50 * 35 = 31.5
e Your midterm Score: 95/100
Earned towards final grades: 95/100 * 25 = 23.75
e Your final project milestone labels/points:
Milestone #1 Milestone #2 Milestone #3 Milestone #4
Label vt vt v v
Points 9 9 8 8

Total: 3

4/40




Earned towards grades: 34/40 * 30 = 25.5
e |f you have not missed any classes and participated well, your participation is 10
e Total earned towards grades: 90.75/100 = A

Deliverables

Always due by Thursday 11:59 pm (CT) of the following week, unless specified.

Assignment (Individual): HCI observation activities, interactive system design/prototyping practices,
evaluation techniques, and peer-review critiques. Attending and completing studios often result in
complete assignments with & (Satisfactory) grades, 9/10. Some more work and elaboration could
be done to deserve v+ (Exceed expectations) grade.

e Final project: Prototype of your own interactive system/machine
o Project milestone #1: What to solve and why?
m Target domain & context and problem statement
m Target product/service ideas
m Background research on current design/state-of-the-art
o Project milestone #2: Product prototype (1st iteration)
m Initial low-fi mockup
m User scenario (Storyboard)
m Choice of your needfinding study, documentation about study process, result & analysis
o Project milestone #3: Preliminary user evaluation for iteration (2nd iteration)
m High-fidelity prototype
m Choice of your user evaluation method, progress report, & analysis
m Findings and insights
Final Presentation
Project milestone #4: Project website containing
m Introduction and motivation
YouTube promotion video
Design process (low fidelity mock-up to final prototype)
Conclusion and future work
A paper written in ACM SIGCHI Extended Abstracts format*

* Section 200 only

Textbook

None

Attendance Policy

In-person attendance is encouraged, particularly for studios. Missing assignment submissions means you
missed the studio, which will result in a -1 from your participation grade. See below the attendance & makeup
policies for more detail.



Late Work Policy

If an absence is excused, make an appointment with the instructor (jeeeun.kim@tamu.edu) for make-up work.
The subject and task will vary upon your absent assignment and deliverables. The make-up work must be
completed in a timeframe not to exceed 30 calendar days from the last day of the initial absence.

Extensions/make-ups can be given 12 hours prior to the deadline upon written/in-person request. 10 min. will
be given as a grace period. Otherwise, 50% off from the credit you got for that submission. If you have more

than two late submissions, your final letter grade will be downscaled by one letter. All other submissions of a

deliverable after the established deadline without prior request constitute late work.

Use of Generative Al for Your Assignment/Project Milestone

Writing. Analytical, and critical thinking are part of core learning outcomes, this course assumes that all work
submitted by students will be generated by the students themselves. Students should not have another
person/entity do the writing of any substantive portion of an assignment for them, which includes hiring a
person or a company to write assignments and using artificial intelligence tools like ChatGPT. Students must
cite any Al-generated materials that informed their work beyond what has been instructed through the
assignment and project deliverable descriptions. Using of a generative Al tool without proper attribution
qualifies as academic dishonesty. See
https://www.chicagomanualofstyle.org/qganda/data/fag/topics/Documentation/fag0422.html for formatting.
(adapted from University of Massachusetts Amherst)

Computer Code. In principle, and as some particular assignment guidelines instruct, you may submit
Al-generated code, or code that is based on or derived from Al-generated code, as long as this use is properly
documented in the comments: you need to include the prompt and the significant parts of the response. Al
tools may help you avoid syntax errors, but there is no guarantee that the generated code is correct. It is your
responsibility to identify errors in program logic through comprehensive, documented testing. Moreover,
generated code, even if syntactically correct, may have significant scope for improvement, in particular
regarding the separation of concerns and avoiding repetitions. The submission itself must meet our standards
of attribution and validation.

(from Boris Steipe (2023) “Syllabus Resources”. The Sentient Syllabus Project http://sentientsyllabus.org .)

Email Policy

Like many professors, | get a ton of emails. When you email me, please be sure that the question you ask
requires my answer in one or two short sentences. Otherwise, | put it back to respond with a full (long) context,
then, unfortunately, may forget.

University Policies

Attendance Policy

The university views class attendance and participation as an individual student responsibility. Students are
expected to attend class and to complete all assignments. Please refer to Student Rule 7 in its entirety for
information about excused absences, including definitions, and related documentation and timelines.

Makeup Work Policy


https://urldefense.com/v3/__https://www.chicagomanualofstyle.org/qanda/data/faq/topics/Documentation/faq0422.html__;!!KwNVnqRv!G_YkMwrF4R6-hYHdH-BbCvylY5DhW0zILyRoIL6sWvRWYgsrOyTxKYnShmtq6KSUclrv1t2cGD8VMjegh0DMHSCqv9CN25b1T9UAbQ$
https://urldefense.com/v3/__http://sentientsyllabus.org__;!!KwNVnqRv!G_YkMwrF4R6-hYHdH-BbCvylY5DhW0zILyRoIL6sWvRWYgsrOyTxKYnShmtq6KSUclrv1t2cGD8VMjegh0DMHSCqv9CN25bjta3mmw$
https://student-rules.tamu.edu/rule07/

Students will be excused from attending class on the day of a graded activity or when attendance contributes
to a student’s grade, for the reasons stated in Student Rule 7, or other reasons deemed appropriate by the
instructor. Please refer to Student Rule 7 in its entirety for information about makeup work, including
definitions, and related documentation and timelines. Absences related to Title IX of the Education
Amendments of 1972 may necessitate a period of more than 30 days for make-up work, and the timeframe for
make-up work should be agreed upon by the student and instructor” (Student Rule 7, Section 7.4.1). “The
instructor is under no obligation to provide an opportunity for the student to make up work missed because of
an unexcused absence” (Student Rule 7, Section 7.4.2). Students who request an excused absence are
expected to uphold the Aggie Honor Code and Student Conduct Code. (See Student Rule 24.)

Academic Integrity Statement and Policy

“An Aggie does not lie, cheat or steal, or tolerate those who do.”

“Texas A&M University students are responsible for authenticating all work submitted to an instructor. If asked,
students must be able to produce proof that the item submitted is indeed the work of that student. Students
must keep appropriate records at all times. The inability to authenticate one’s work, should the instructor
request it, may be sufficient grounds to initiate an academic misconduct case”

(Section 20.1.2.3, Student Rule 20).

You can learn more about the Aggie Honor System Office Rules and Procedures, academic integrity, and
your rights and responsibilities at https://aggiehonor.tamu.edu.

Americans with Disabilities Act (ADA) Policy

Texas A&M University is committed to providing equitable access to learning opportunities for all students. If
you experience barriers to your education due to a disability or think you may have a disability, please contact
Disability Resources in the Student Services Building or at (979) 845-1637 or visit https://disability.tamu.edu.
Disabilities may include, but are not limited to attentional, learning, mental health, sensory, physical, or chronic
health conditions. All students are encouraged to discuss their disability related needs with Disability
Resources and their instructors as soon as possible.

Title IX and Statement on Limits to Confidentiality

Texas A&M University is committed to fostering a learning environment that is safe and productive for all.
University policies and federal and state laws prohibit gender-based discrimination and sexual harassment,
including sexual assault, sexual exploitation, domestic violence, dating violence, and Stalking.

With the exception of some medical and mental health providers, all university employees (including full and
part-time faculty, staff, paid graduate assistants, student workers, etc.) are Mandatory Reporters and must
report to the Title IX Office if the employee experiences, observes, or becomes aware of an incident that meets
the following conditions (see University Rule 08.01.01.M1):

» The incident is reasonably believed to be discrimination or harassment.

* The incident is alleged to have been committed by or against a person who, at the time of the

incident, was (1) a student enrolled at the University or (2) an employee of the University.

Mandatory Reporters must file a report regardless of how the information comes to their attention — including
but not limited to face-to-face conversations, a written class assignment or paper, class discussion, email, text,
or social media post. Although Mandatory Reporters must file a report, in most instances, you will be able to
control how the report is handled, including whether or not to pursue a formal investigation. The University’s


https://student-rules.tamu.edu/rule24/
https://aggiehonor.tamu.edu/Rules-and-Procedures/Rules/Honor-System-Rules
https://aggiehonor.tamu.edu/
https://disability.tamu.edu/
https://rules-saps.tamu.edu/PDFs/08.01.01.M1.pdf

goal is to make sure you are aware of the range of options available to you and to ensure access to the
resources you need.

Students wishing to discuss concerns in a confidential setting are encouraged to make an appointment
with Counseling and Psychological Services (CAPS).

Students can learn more about filing a report, accessing supportive resources, and navigating the Title IX
investigation and resolution process on the University’s Title X webpage.

Health and Wellness

To help protect Aggieland and stop the spread of COVID-19, Texas A&M University urges students to be
vaccinated and to wear masks in classrooms and all other academic facilities on campus, including labs.
Doing so exemplifies the Aggie Core Values of respect, leadership, integrity, and selfless service by putting
community concerns above individual preferences. COVID-19 vaccines and masking — regardless of
vaccination status — have been shown to be safe and effective at reducing spread to others, infection,
hospitalization, and death.


https://caps.tamu.edu/
https://titleix.tamu.edu/

