
SYLLABUS for PSY 541 – Human Factors Psychology 
424 Poe Hall 

10:15 – 11:30am Tu/Tr 
 

INSTRUCTOR Anne McLaughlin 
EMAIL anne_mcLaughlin@ncsu.edu 

WEB This syllabus provides all important information via Google Drive 

OFFICE Poe 725 
OFFICE HOURS By appointment 

Readings Available Google Drive and the library. No textbook for this course. 
 
OVERVIEW 
This course is an overview of Human Factors (HF) psychology. We will cover a large number of tools, topics, 
and exercises. We will also have discussions with HF industry experts to understand how they use these tools 
in their work and to expose you to the types of careers available to HF professionals. We will then focus on 
specific domains within Human Factors such as information technology, healthcare, aging, and transportation, 
particularly the methods used in the study of these areas. 
 
Readings are assigned for each lecture and should be read before coming to class.  The purpose of the 
readings is to expose you to background literature and the most current information that is critical for human 
factors psychologists in-training. Remember that these readings and a lively discussion of them are the core of 
why you are in graduate school.  
 
Late assignments will not be graded; no exceptions.  Please turn them in at the designated time IN CLASS. 
Course does not meet any GEP objectives. 
 
LEARNING OBJECTIVES and OUTCOMES 
By the end of this course, students will be able to: 

- Perform the steps of a usability analysis, including 
o Perform a task analysis 
o Draw decision action diagrams, flow charts, and functional flow diagrams 
o Create user personas 
o Conduct and write up a user needs analysis 
o Write a cognitive walkthrough 
o Write a heuristic evaluation 
o Develop testable prototypes 
o Analyze performance outcomes, such as accuracy and response time 
o Present findings and recommendations for design improvements 

- Factual knowledge 
o Talk knowledgeably about the field of Human Factors 
o Integrate knowledge gained from primary source readings into discussion papers 
o Write about domains within the field (e.g., aviation, healthcare) 
o Write about research areas within the field (e.g., motor control, attention, individual differences) 

- Dissemination skill 
o Be able to present research findings to a diverse audience 
o Lead discussion of primary source articles including research methods 

 
EVALUATION 
1) Discussion paper with questions for each class (20%).  For each class you will prepare a 1-page 
discussion of the readings for that class (not just a summary).  You should extract the important issues of the 
readings, critically analyze the readings, and, more importantly, pose discussion questions for class.  The 
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questions can be points of confusion, issues for further consideration, follow up research ideas, and so on. 
You will be expected to raise some of your discussion points during class (see Class Participation).  This will 
be due at the end of each class. An example is available here 
 
2) Bad Design project (10%). Please see description at end of syllabus. 
 
3) The major class assignment is the group project (45%) that involves the evaluation, redesign, and testing 
of an existing system.  More details at the end of the syllabus.  There are three parts to the group project. 
Information on whether your group should seek IRB approval can be found here and the deadline for 
submitting for IRB is 9/23. 
 
4) Class participation (15%).  You are expected to participate in class discussions by sharing your discussion 
questions and by participating in the general discussion topic of the week.  This is an essential part of class. 
Please treat your classmates in a respectful manner by paying attention to the other students during 
discussion. Being silent all semester WILL result in a 0 for this portion of your grade. 
 
5) Presentation of group project (10%). In the last few days of class, each group will formally present their 
project to the class and to their sponsor.  

 
 

ANTICIPATED COURSE SCHEDULE AND READINGS 
(subject to change; updates will be distributed in class or web) 

 
Date Topic Reading/Assignment 

Week Date   

 Week 1 

22 

Introductions/Intro to human factors 
Discussion of the Group Project 

assignment 
 

● Set Phasers on Stun Chapter 1 
● Dekker reading 

Week 2 

27 
Group project ideas:  

10:15-10:50 NCSU CVM 
10:55-11:30 - User-View 

● Past project example: ARMR tourniquet 
● Past project example: Hand Hygiene 

 
 

 
 

  

29 

Group project ideas:  
10:15-10:50 - UL - PPE 

10:55-11:30 - Vecino Brewing Co. 
 

● Past project example: Game Usability 
● Past project example: Lenovo 

Week 3 

3 

Group project ideas:  
10:15-10:50 - Collins Aerospace 

10:55-11:30 - Retinal Care 
 

● Past project example: HUD design  
● Past project example: Hand hygiene 
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Conclude Overview of Human Factors; 
Introduce Methods: 

Problem definition 
Types of methods 

Choosing the best method 
Working with humans 

Read this web page and links on webpage 
Begin “Bad Design” assignment described at end of 
syllabus 

Week 4 

10 

Need identification methods 
Needs analysis 

User characteristics 
Contextual inquiry 

Structured interviews and Focus groups 

Spath, et al., 2012 
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https://drive.google.com/file/d/14mFEx1Vn3E77v7dzzViyWMB5cxS3WlbS/view?usp=sharing
https://drive.google.com/file/d/0B583erynBQIbN1NIeFQ2eGwwdFZZTXNTdkZhdV9fZkttM3lZ/view?usp=sharing
https://drive.google.com/file/d/0B583erynBQIbeGxGZlloSzlFbTg/view?usp=sharing
https://drive.google.com/file/d/1S4WiQCntK4o1PoEM75lOpalfQuH0LEdn/view?usp=sharing
https://drive.google.com/open?id=1--lP8OQotVnO3ZDxcIC9hQXO-JaKNtgM
https://drive.google.com/file/d/0B583erynBQIbdTdSV2dvSk1fcDQ/view?usp=sharing
http://www.sciencedirect.com/science/article/pii/S2352154615000807
http://www.sciencedirect.com/science/article/pii/S2352154615000807
https://drive.google.com/file/d/0B583erynBQIbMmFpcUpXbmhnTG8/view?usp=sharing
https://drive.google.com/file/d/1WuVg4GDNRMVSY8wda3OwH58vA7iPRUFx/view?usp=sharing
https://drive.google.com/file/d/0B583erynBQIbUk9TMDJoOWt4VE0/view?usp=sharing
https://www.youtube.com/watch?v=LvRP3c5n3P8
https://www.nngroup.com/articles/usability-101-introduction-to-usability/
https://drive.google.com/file/d/12hzoGY1Ybv3zguQvLmS-aFOY_4jHQCeg/view?usp=sharing


 

12 

Task evaluation methods 
Heuristic evaluation 

Task analysis 
Function allocation 

Decision-action Diagrams 
Functional flow diagrams 

 
Gillan, 2013 

 

 Week 5 

17 

Formative vs Summative evaluation 
methods 

Cognitive walkthroughs 
Think-Alouds 

Validation methods 
Validation testing 

Usability testing (simulated use) 
Use cases, representative tasks 

Participants 

Bad Design assignment due 
 
HCI Handbook chapter  
←- Links on these topics  
 

 

19 Overview of Human Factors 

Karwowski, 2012 - Long read - plan ahead 
 
Alert: IRB submissions for class projects due on 
9/23 

 Week 6 
24 

Example study and writeup using HF 
methods: Novel systems, applied science, 

multidisciplinarity 

Nemire et al. (subject to change) 
Winters, et al., 2019 

 
26 

Example study and writeup using HF 
methods: Contextual Inquiries, HTA, 

Heuristics 

Loffler et al., 2015  
Cifter, 2017 

 Week 7 1 Memory Dismukes, 2012 (short) 
 3 Attention Wickens, 2002 (long) 
Week 8 8 Part I due – Discussion by groups class presentations 
 10 Fall Break  
 Week 9 15 Automation Guest Speaker - Dr. Clamann Parasuraman & Riley, 1997 
 17 Automation continued Sheridan & Parasuraman, 2005 (long) 

Car morality 
 Week 10 22 Sensation and Perception Nees & Walker, 2001 (Long) Online Demos 
 24 Signal Detection Lynn & Feldman Barrett, 2014 (short) 

Signal detection reading  
 Week 11 29 Decision Making Klein, 2008 (short) 
  Part II due – Discussion by groups class presentations 
 Week 12 5 Healthcare Domain Drews, 2013 (longish) 
 7 Hospital Human Factors Speaker - Dr. 

Laura Barg-Walkow TBD 

Week 13 
 12 Information visualization  Faisal, Blandford, & Potts, 2012 (short) 

  14 Neuroergonomics Parasuraman, 2009 (long) 
Week 14 19 Work on Part III - No Class Work on Part III - No Class 
  

21 Human Error 
Human error reading: 
Accidents 
“To Err is Human” IOM 1999 

 Week 15 26 Part III due   No presentations - save for final presentation 
 28 Thanksgiving break  
Week 16 3 TBD  
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https://careerfoundry.com/en/blog/ux-design/what-is-a-heuristic-evaluation-in-ux/
https://journals.sagepub.com/doi/pdf/10.1177/106480469300100107
https://drive.google.com/open?id=0B583erynBQIbWTdNX1M0TDhtYjQ
https://www.usability.gov/how-to-and-tools/methods/use-cases.html
https://www.nngroup.com/articles/task-scenarios-usability-testing/
https://www.nngroup.com/articles/why-you-only-need-to-test-with-5-users/
https://drive.google.com/file/d/0B583erynBQIbWDBxMFRmckc5UHM/view?usp=sharing
https://drive.google.com/open?id=1HUhv7qLMC0d8e5tx832DH9VPZgkjIelg
https://drive.google.com/file/d/0B583erynBQIbQnRFZFpBWTJnbEk/view?usp=sharing
https://drive.google.com/file/d/1Dd3s6OQVjViTEkgUaw-8VidIqDSi3c4H/view?usp=sharing
https://drive.google.com/file/d/0B583erynBQIbUW1zYmFUWGxxU2M/view?usp=sharing
https://drive.google.com/file/d/0B583erynBQIbN0V4elY0eWotclk/view?usp=sharing
https://drive.google.com/file/d/0B583erynBQIbekNqdThEVkNtN3M/view?usp=sharing
https://drive.google.com/file/d/0B583erynBQIbeVV2NUh3VmFPaGc/view?usp=sharing
https://drive.google.com/file/d/1DsvORsgeIzU8g-oJQVCYC-0iWZjA2oV0/view?usp=sharing
https://drive.google.com/open?id=0B583erynBQIbNmEzckNxdGhHZms
https://www.studyfinds.org/self-driving-cars-morality-ai/
https://drive.google.com/a/ncsu.edu/file/d/0B583erynBQIbUGY4MzBsT3NpTWM/view?usp=sharing
http://webpages.mcgill.ca/staff/Group2/abregm1/web/downloadsdl.htm
https://drive.google.com/file/d/1vR9lS1dCLU8FD2tOAWZchqjmaGRf6UND/view?usp=sharing
https://docs.google.com/document/d/1edAwE6cVnV2FQgUSRaxsFlZ9hR2IE9YCn7997TWKA5g/edit?usp=sharing
https://drive.google.com/a/ncsu.edu/file/d/1OZAmG9kIxQ5M2efLppChp0O-0M8Z7gal/view?usp=drivesdk
https://drive.google.com/file/d/1iHr_yWizg6agJZe_dySCsHDTjzi9KiLW/view?usp=sharing
https://drive.google.com/file/d/1VJtUC6-crnemJXMOB8Ocg53mZrB2IoyX/view?usp=sharing
https://drive.google.com/file/d/0B583erynBQIbMkZWTVRWTzh4bm8/view?usp=sharing
https://docs.google.com/document/d/1fTGqV_YO4f8ESI0t0s24JcvwNg8b4Fs-sGLPteuC_cc/edit?usp=sharing
http://www.nationalacademies.org/hmd/~/media/Files/Report%20Files/1999/To-Err-is-Human/To%20Err%20is%20Human%201999%20%20report%20brief.pdf


 5 Presentations Class presentations 10:15 - 11:30 (UserView; 
TeamWorks) 

Week 17 10 Presentations Class time is 8am-11am (8-eraCommons; 8:45- 
Lenovo; 9:30-Optum; 10:15-ARMR) 

  
POLICIES 
A copy of the NCSU Code of Conduct is available both on the Vista site for this course and at 
http://www.ncsu.edu/policies/student_services/student_discipline/POL11.35.1.php 
You are expected to abide by this code in all aspects of this course. 
Absences must be excused according to NCSU policy: 
http://www.ncsu.edu/policies/academic_affairs/courses_undergrad/REG02.20.3.php 
Reasonable accommodations will be made for students with verifiable disabilities. In order to take advantage of 
available accommodations, students must register with Disability Services for Students at 1900 Student Health 
Center, Campus Box 7509, 515-7653. For more information on NC State's policy on working with students with 
disabilities, please see the Academic Accommodations for Students with Disabilities Regulation (REG02.20.1) 

 
 

Human Factors: Group Project 
 

Project Overview 
The purpose of this project is to give you the experience of performing a complete evaluation and design 
recommendation, as if you were a practicing Engineering Psychologist. You will apply the knowledge you learn 
in class and become familiar with HF methods, including evaluation by experimentation. For the design 
recommendation, you will gain experience implementing a systems approach to design, user-centered design, 
and the iterative design process. As part of the design recommendation, you will also build a mockup and/or 
prototype, and present the recommendations to an audience (your classmates).  
 
I will assign you to groups. This will be an extensive project and must be done all along the semester. Trust me, 
you cannot do this last minute. 
 

Part I 
The goal of Part I is to deeply understand that problem that you are addressing, pertinent users, and the issues 
and constraints that are involved in the problem. If the task has an existing system/interface, you should perform 
an interpretive evaluation of that system to help you learn more about it. Most important is to identify important 
characteristics of the problem that will influence your subsequent design. 
 
In class we will discuss different techniques for acquiring this kind of information. Feel free to utilize the 
techniques that you feel are most appropriate to the particular task you are examining. Your text and online 
sources can also provide tools: use them. Your report and deliverable for this part should deeply examine the 
problem of study. Who are the potential users? What tasks do they seek to perform? What functionality should 
the system provide? Basically, you are setting up a set of constraints for your subsequent design. What criteria 
should be used to judge if your design is a success or not? 
 
More specifically, you should develop the following items and communicate them in your report: 
 
1. Mission statement : An overview of what they system will do and why it's needed. 
2. Heuristic analysis 
3. User Definition/Analysis  
4. Task Analysis 
5. System Requirements 
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6. Functional Flow Charts and/or Decision-Action Diagrams 
7. An Introduction and Conclusion section should be included in Part I. The Introduction should summarize 
your approach to evaluating the system. The Conclusion should suggest what design changes should be made. 
This includes a description and justification of how the above information was gathered. Feel free to be creative 
(yet professional). Use of pictures, video, illustrations, and diagrams is welcome. 

 
Part II 

The key goal of part 2 of the project is to use the knowledge gained in part 1, as well as that from class, to 
develop a few interface design alternatives for your problem. Further, you must provide a set of initial usability 
specifications for your system and a plan for usability testing of it. 

 
In this part of the project you will provide mock-ups, storyboards, and sketches of your interface designs. That 
is, you should provide pencil-and-paper or electronic images of the interface at various stages. You do not need 
to build a working prototype. Your design sketches should be sufficiently detailed for a potential user to provide 
useful feedback about the design. Along with your design mock-ups, you should provide a brief narrative 
walk-through of how the system will work. Perhaps most importantly, you should also include your 
justifications for why design decisions were made, and what you consider to be the relative strengths and 
weaknesses of your different designs. 

 
Accompanying your designs should be a set of usability specifications for the system. What are your 
objectives? For example, you might specify time limits in which you expect a user to be able to perform an 
action, or a maximum number of errors that you expect to occur. Basically, you should list a set of criteria by 
which your interface can be evaluated. 
 
Finally, this part of the project should include an evaluation plan for the system. What tasks will you have users 
perform to evaluate the interface? What kind of subjective questionnaire would you deploy to have a user 
critique the interface? Some examples (there are others) of tools to use in this stage are: 
 
1. Workload analysis 
2. Cognitive walkthroughs 
 
You will need to actually carry out this evaluation in part 3, so plan something practical and do-able. 
 
Your project report should include all the explanatory material mentioned above as well as all the design 
sketches, drafts, storyboards, etc., that you generated. If some of your sketches are on paper, please scan in 
these images. Make sure that your report reflects the design process of your group.  

 
Part III: Testing 

In the final part of the project, your group will implement a mockup of your interface and conduct an initial 
usability evaluation. You can create a working mockup using PowerPoint, Visual Basic, HTML, etc, however 
this is NOT required. The Wizard-of-Oz method is perfectly acceptable. You may have to mock it up using 
physical materials. The important criterion is to have something where you can conduct an initial usability 
evaluation with the tasks you proposed in the previous part. 
 
After your prototype is (somewhat) working, you will run usability studies of the system on prospective users. 
These users will be students outside your group from this class. Your studies should simply be a carrying-out of 
the usability plan from Part II. Give the users tasks and have them interact with your interface. Collect 
performance data. Collect subjective feedback and document your way of doing so. 
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Your write-up for this part should include a description of your system prototype. You can include media to 
help explain it. Also include the results of your usability studies. What conclusions can you draw from the 
studies? What aspects of your design "worked" and what failed to meet your specifications? If you had more 
time to work on the design, what would you now change and improve? Remember, no designer ever gets a 
system perfect. I will reward teams who honestly and carefully assess their design and who clearly provide a 
plan for its improvement. 
 
In your report, you may include: 
1. evaluations/recommendations for improvement of the following (and anything else particular to your design): 

- Displays 
- Controls 
- Workspace layout 
- Anthropometry 

2. The Mockup 
3. Data on redesigned system 

- You will need to find ways to present these data in an understandable fashion in part IV. 
- I suggest good graphics, graphs, and charts. 
- Use these data to assess the effectiveness of your redesign. 

4. Among some of the questions you should answer: 
1) Is there a need for additional functions? 
2) Is there a need to reduce functions? 
3) Does the design meet ADA requirements? 

a. Displays/controls/workspace/anthropometry 
5. An Introduction and Conclusion should also be included in Part III. The Introduction should summarize the 
reasoning for design recommendations suggested from Part I, II and their implementation. The Conclusion 
should summarize all the design changes and procedures that you completed in Parts I & II, as well what the 
data collected in Part III say about your new design. 
 
Part IV 
In-class presentation 
- Approximately 15 minute talk/discussion, presented at the end of semester. This talk should explain your 
progress through the semester. Walk your audience through your ideas, most difficult issues, and the methods 
you used to identify and solve these issues. Demonstrate the final product as though you were “selling” it to a 
company as a reason to revise their current product. Be ready for questions from the audience! 
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“Bad Design” assignment 
 
In this exercise, you will find a technological artifact (anything human made that you interact with, from an ice cream 
cone to a CD wrapper to a graph to a textbook to a computer to a car to a nuclear power plant) that you find difficult to 
use.  Based on the concepts and ideas that you learn in this class, figure out why you find the artifact difficult to use. 
Then, come up with ideas for modifying the artifact to make it more usable.  Total length should be approximately 1.5 - 2 
pages, single spaced. 

 
Describe poorly designed artifact (20%) 
1. What is purpose of using the artifact? 
2. Describe the design of the artifact (what are the major elements, how do you interact with it, etc) 
3. What problems did you specifically have using the artifact and do others have this problem? 
 
Identify why it is poorly designed and the problems that the design causes (30%) 
1. Based on the lectures and reading, identify the reasons that the artifact is hard to use 
2. Make sure that you relate your problems specifically to the reasons that the artifact is hard to use 
 
Propose changes to improve design (25%) 
1. Describe changes that you propose 
2. Relate each change to the reasons that the artifact is difficult to use 
 
Propose how you would test your new design (25%) 
1. Describe what methods (experimental and HFE) you would use to test your new design to see if it really improved on 
the original design (be as specific as you want!) 
2. Explain the reasons behind the methods you chose 
 
Extra credit 
Write an additional half-page describing how the usability of the artifact may vary between users based on the individual 
differences we discussed in class.  Pick one or more from the list below: 
 

● Height 
● Hand size 
● Weight 
● Strength 
● Vision 
● Hearing 
● Smell 
● Balance 
● Cognitive ability 
● Handedness (left/right) 
● Experience level 
● Language 
● ADD 
● Dementia 
● Arthritis 
● Education 
● Older age 
● Child age 
● Gender 
● Personality 
● Movement disorder 
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