Sp26_- Applied Human Factors and Information Systems Course Syllabus

Course Details and Contact Information

Course Section: | 320U /| 320D Applied Human Factors and Information Systems
Class Schedule: Mondays and Wednesdays at 2:00 - 3:20 PM

Room: JES A307A

Instructor’s Name: John L. Neumann, Ph.D.

Office: UTA 5.410 and FAC 18

Hours: Mon/Weds and by appointment

Email: john.neumann@austin.utexas.edu or via Canvas

Teaching Assistant: Yao-Cheng Chan Email: ycchan@austin.utexas.edu

Course Description:

This course explores the discipline of Human Factors (HF) in the context of information
systems, technology interfaces, and complex environments. Students will learn how to
analyze, design, and evaluate systems to align with human capabilities and limitations,
enhancing usability, safety, and overall system performance. Emphasis is placed on
real-world applications, critical analysis, and practical redesign projects instead of
traditional exams.

This course treats human error, usability failures, and performance breakdowns as
properties of systems rather than individual shortcomings. Students will be expected to
reason from evidence, observe real-world constraints, and articulate trade-offs rather
than propose idealized solutions. The goal is not polished design artifacts, but
defensible human factors analyses grounded in theory and observation.

Course Objectives:

By the end of this course, students will be able to:

1. Analyze human-machine systems and processes through a Human Factors lens.

2. ldentify design failures that lead to human error, inefficiency, or safety risks.



3. Apply HF principles such as affordances, cognitive load and workload
management, and error prevention in redesign and safety proposals.

4. Conduct training system evaluations and field observations.

Communicate HF findings and design solutions effectively to diverse
stakeholders.

6. Examine both distributed and team training environments, plus performance
evaluations and AAR (after action review).

7. Understand HF research methodologies and their application to industry
problems.

Instructional Approach:
*  Weekly lectures, workshops, and interactive labs.
*  Guest speakers from industry and research labs.
. Project-based assessments replacing traditional exams.
*  Emphasis on applied Human Factors in real-world contexts.

Required Materials:
e Access to a smartphone or tablet for in-class labs.
. Readings and case materials provided via Canvas.
*  See bibliography at the end of this document for further readings.

Assessments & Grading Breakdown:

Component Weight
Participation & In-Class Labs 20%
Reflection Essays/Quizzes 20%
Research and Concept Submissions 30%

Final Project 30%



Final Project:

You will work on a real-world system or process and conduct a Human Factors
analysis to identify human performance issues and potential risks. Project examples:

*  Root Cause Analysis

. HF Assessment of a Complex system

e  Study proposal with review of the available literature

. Mapping of a new system or process — this is intended to involve components
beyond web or mobile apps (not a UX Design project)

Preliminary schedule of topics and weeks (subject to change with notice):

Week Date
1 Jdan 12 & 14

2 Jan 19 & 21
3 Jan 26 & 28
4 Feb2 &4

5 Feb 9 & 11

6 Feb 16 & 18
7 Feb 23 & 25
8 Mar2 &4
9 Mar 9 & 11
10 Mar 16 & 18

11 Mar 23 & 25

Mar 30 &
12 Apr 1

13 Apr6 & 8

14 Apr 13 & 15
15 Apr 20 & 22
16 Apr 27 & 29
17 May 4 & 6

Topic/Event

Course Introduction & HF Fields of Application

Monday: Dr. King Holiday No Class. Weds: Human Capabilities &
Limitations continued

Cognitive Load & Decision-Making Under Stress + HF and
Aviation + Guest Speaker (ARL Research Investigators)

Signal Detection Theory + O’Hare Airport Evaluation (Possibly
AUS)

Vision Science & Perception in Design + Hierarchy and Change
Detection w/ Exercise

Heuristics & Error Prevention + Heuristic EHR Audit
Cognition and Decision Making+ Fuzzy Logic Lab

Team Training and Training System Developing & Evaluation
Workload, Automation, & Human Reliability

Spring Break — No Class

Resource Theory & Cognitive Load Mapping + MRT Interface
Analysis

Human Factors in Data Visualization + Dashboard Redesign
Workshop

HF in Accident Investigation + HFACS Lab + Guest Speaker
(targeting NTSB Investigator)

Communicating HF Solutions + Project Peer Review
Project Development Sprint
Final Project Presentations

Final Project Presentations & Course Reflection



Attendance & Participation Policy:
Given the workshop-based structure, active participation is critical. Missing more than
two classes without valid reasons may impact your final grade.

Academic Integrity:

Students are expected to uphold UT Austin’s standards of academic honesty and
integrity. Collaborative project work is encouraged; however, plagiarism or
misrepresentation of work is not tolerated.

Accessibility & Accommodations:

Students requiring accommodations are encouraged to contact the instructor and
Services for Students with Disabilities (SSD) as early as possible. The course design
strives to be inclusive and adaptive to diverse learning needs.

Classroom Policies

Statement on Learning Success:

Your success in this class is important to me. We will all need to be adaptable because
we all learn differently. If there are aspects of this course that prevent you from learning
or exclude you, please let me know as soon as possible. Together and we’ll develop
strategies to meet both your needs and the requirements of the course. | also
encourage you to reach out to the student resources available through UT. Many are
listed on this syllabus, and I'm happy to help connect you if needed.

Statement on Flexibility:

If you experience any hardships such as illness/Covid-19, an accident, or family crisis
please know that these policies may be amended and therefore you should

communicate with me as soon as you feel comfortable doing so. If for any reason you
do not feel comfortable discussing with me, please visit Student Emergency Services.

Absences:

Being present during in-person meetings is critical to achieving our goals for this
course. You are welcome to utilize one (1) class absence during the semester as
needed without explanation to me. In this case, you will be allowed to make up

assignments or participation points you may have missed during this session. In



addition to participating in synchronous meetings, you can earn participation points
through assignments and asynchronous discussions.

If you are absent on a day that your team meets, you are

responsible for providing your team with the necessary information to compensate for
your absence. It is crucial to keep in communication with your team members; you are
responsible for letting both us and your team know if you cannot make it to a class.

Excused Absence:

If you have to be absent, use your resources wisely. Ask your team and other
classmates to get a run-down and notes on any lessons you miss. If you find there
are topics that we covered while you were gone that raise questions, you

may come by during office hours or schedule a meeting to discuss. Email

specific questions you have in advance so that we can make the most of our time.
“What did | miss?” is not specific enough.

Student Rights & Responsibilities

* You have aright to a learning environment that supports mental and physical
wellness.

* You have a right to respect.

* You have a right to be assessed and graded fairly.

* You have a right to freedom of opinion and expression.
* You have a right to privacy and confidentiality.

* You have a right to meaningful and equal participation, to self-organize groups
to improve your learning environment.

*  You have aright to learn in an environment that is welcoming to all people. No
student shall be isolated, excluded, or diminished in any way.

With these rights come responsibilities:

* You are responsible for taking care of yourself, managing your time, and
communicating with the teaching team and with others if things start to feel out
of control or overwhelming.

*  You are responsible for acting in a way that is worthy of respect and always
respectful of others.



Your experience with this course is directly related to the quality of the energy
that you bring to it, and your energy shapes the quality of your peers’
experiences.

You are responsible for creating an inclusive environment and for speaking up
when someone is excluded.

You are responsible for holding yourself accountable to these standards, holding
each other to these standards, and holding the teaching team accountable as
well.

Readings

Some studies and readings will be assigned during the course, and the bibliography
included here represents a good cross-section of what we’ll cover during lectures.
There will be studies not on this list that you’ll be asked to read as they relate to
specific course topics and learnings.

Appendix A - Bibliography & Readings

Core Texts:

1.

Sanders & McCormick. Human Factors in Engineering and Design, 7th Ed.
McGraw-Hill

Norman, D.A. The Design of Everyday Things (Revised Edition). MIT Press.
[This may be replaced]

Wickens, C.D., Lee, J.D., Liu, Y., & Gordon-Becker, S. An Introduction to Human
Factors Engineering (3rd Ed.). Pearson.

Endsley, M.R., & Garland, D.J. Situation Awareness Analysis and Measurement.
CRC Press.

Situation Awareness:

Endsley, M.R. (1995). "Toward a Theory of Situation Awareness in Dynamic
Systems." Human Factors, 37(1), 32-64.

Salmon, PM,, et al. (2008). "Situation Awareness: A Review of the Concept, Its
Measurement and Application." Theoretical Issues in Ergonomics Science, 9(1),
1-43.



Signal Detection Theory:

. Macmillan, N.A., & Creelman, C.D. (2004). Detection Theory: A User’s Guide.
Lawrence Erlbaum Associates.

e Parasuraman, R., & Wickens, C.D. (2008). "Humans: Still Vital After All These
Years of Automation." Human Factors, 50(3), 511-520.

Cognitive Load & Decision-Making:

*  Sweller, J. (1988). "Cognitive Load During Problem Solving: Effects on
Learning." Cognitive Science, 12(2), 257-285.

* Paas, F, Renkl, A., & Sweller, J. (2003). "Cognitive Load Theory and Instructional
Design: Recent Developments." Educational Psychologist, 38(1), 1-4.

Usability Heuristics & Error Prevention:
* Nielsen, J. (1994). Usability Engineering. Morgan Kaufmann.
* Reason, J. (1990). Human Error. Cambridge University Press.
Accessibility & Inclusive Design:

* Lazar, J., Goldstein, D., & Taylor, A. (2015). Ensuring Digital Accessibility Through
Process and Policy. Morgan Kaufmann.

*  W3C Web Accessibility Initiative. (2018). "Web Content Accessibility Guidelines
(WCAG) 2.2." World Wide Web Consortium.

*  Gilbert, Regine. Inclusive Design for a Digital World.
Information Architecture & Wayfinding:

. Norman, D.A. (1999). "Affordance, Conventions, and Design." Interactions, 6(3),
38-43.

*  Arthur, P, & Passini, R. (2002). Wayfinding: People, Signs, and Architecture.
McGraw-Hill.

HF in Data Visualization:

* Tufte, E.R. (2001). The Visual Display of Quantitative Information (2nd ed.).
Graphics Press.

. Few, S. (2009). Now You See It: Simple Visualization Techniques for Quantitative
Analysis. Analytics Press.



HF in Accident Investigation:

Shappell, S.A., & Wiegmann, D.A. (2000). "The Human Factors Analysis and
Classification System-HFACS." DOT/FAA/AM-00/7.

Wiegmann, D.A., & Shappell, S.A. (2017). A Human Error Approach to Aviation
Accident Analysis: The Human Factors Analysis and Classification System.
Routledge.

Change Detection & UAV Operations (Author’s Work):

Neumann, J.L., & Bowens, L.D. (Year). "Video Imagery’s Role in Network-
Centric, Multiple UAV Operations." In Human Factors of Remotely Operated
Vehicles (N. Cooke, Ed.). Arizona State University.

Neumann, J.L. (2006). Effect of Operator Control Configuration on Unmanned
Aerial System Trainability. Doctoral dissertation, University of Central Florida.

Neumann, J.L., & Durlach, PJ. (Year). "Human Factors and Trainability of Piloting
a Simulated Micro Unmanned Aerial Vehicle." Proceedings of the Human
Factors and Ergonomics Society Annual Meeting.

Neumann, J.L., & Bowens, L.D. (Year). "Change Detection in Computer Displays:
Implications for Operator Performance." Proceedings of the Human Factors and
Ergonomics Society Annual Meeting.



