Engineering Faculty Document No. 09-19
04/16/2018

TO: The Faculty of the College of Engineering
FROM: The Faculty of the School of Industrial Engineering
RE: New Graduate Course — IE 57800: Applied Ergonomics

IE 57800 APPLIED ERGONOMICS
SEM 1 or 2 or 3, Lecture 3, Cr. 3
JUNIOR, SENIOR, or GRADUATE STANDING

COURSE DESCRIPTION: Analysis, modeling, and design of jobs and systems to be consistent with
human factors and ergonomic principles.

REASON: The course is an introductory graduate human factors course, focusing on the engineering
tools available to solve human factors and ergonomic problems. It provides a foundation for all
human factors graduate students, plus provides a. foundation for non-human factors graduate
students in an accessible way. It will typically be offered both on-campus and distance, where
there is a considerable demand for knowledge of these engineering tools. It provides a starkly
different perspective than the other introductory human factors graduate course offered
(IES7700), which focuses predominantly on a psychological view of human factors.

Abhijit Deshmukh
Professor and Head
School of Industrial Engineering
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Detailed Graduate Course Proposal for Academic Review

Note: The detailed course proposal is intended for academic review by the appropriate area
committee of the Graduate Council. It supplements the Form 40G that is intended for
administrative review of the Graduate School and Registrar.

To: Purdue University Graduate Council

From: Faculty Member: Steven J. Landry
Department: School of Industrial Engineering
Campus: West Lafayette

Date: March 21, 2018

Subject: Proposal for New Graduate Course

Contact for information Name:

if questions arise: Phone:
Email:
Address:

Course Number: IE 57800
Course Title: Applied Ergonomics
Short Title: Applied Ergonomics

Course Description:

Patrick Brunese
49611
pbrunese@purdue.edu
GRIS 165

Analysis, modeling, and design of jobs and systems to be consistent with human factors

and ergonomic principles.


mailto:pbrunese@purdue.edu
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A. Justification for the Course
Justification of the need for the course

The course is an introductory graduate human factors course, focusing on the
engineering tools available to solve human factors and ergonomic problems. It
provides a foundation for all human factors graduate students, plus provides a
foundation for non-human factors graduate students in an accessible way. It is
typically offered both on-campus and distance, where there is a considerable
demand for knowledge of these engineering tools. It provides a starkly different
perspective than the other human factors graduate course offered (IE57700),
which focuses predominantly on a psychological view of human factors.

Justification that course will be taught at a graduate level

The course is designed to meet the four criteria, as follows:

e For (a) the course utilizes readings from both an introductory human factors
source (Lehto and Landry, Human Factors and Ergonomics for Engineers) and an
advanced handbook (Salvendy, ed., Handbook of Human Factors and
Ergonomics, 4" Edition).

e For (b) the course uses 9 projects as assessments. These projects require the
students to consider a poorly formed problem and synthesize what they learned in
class to identify a solution.

e For (c) the course is concerned with current needs and methods for conducting
human factors and ergonomic assessments in a real-world context.

e For (d) students are asked to read a number of articles on the state-of-the-art in
human factors and ergonomics engineering, and in class we discuss the limitations
and inaccuracies in the methods. Students have to have this understanding
reflected in their project work.

Justification of the demand for the course

e Anticipated enrollment
o0 Undergraduate 10-20
o Graduate 60-80

Justification for online delivery

This course was created and has been offered repeatedly as a distance course
(through Engineering Professional Education); until now it has been experimental.
Demand for the course from distance learners has been high, and we would like to
continue offering it as such.
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B. Learning Outcomes and Methods of Assessment

Learning Outcomes Assessment Methods

Be able to analyze and design work to » Homework, Project, Presentation
fit human anthropometric
requirements

Be able to analyze and design work to | + Homework, Project, Presentation
meet human physiological limitations,
including lifting tasks

Be able to conduct time studies and e Homework, Project, Presentation
use predetermined time system

modeling

Be able to perform task analysis and * Homework, Project, Presentation

process mapping

Be able to analyze and design work to | + Homework, Project, Presentation
meet human cognitive limitations

Be able to determine function e Homework, Project, Presentation
allocation between automation and
human tasks

Be able to model basic human e Homework, Project, Presentation
performance at movement, detection,
and control tasks

Identify common human errors and * Homework, Project, Presentation
perform human reliability analysis; and

Be able to design displays that meet ¢ Homework, Project, Presentation
basic human-computer interaction
principles

Be able to write technical reports » Homework, Project, Presentation
describing the results of human factors
analysis

Be able to present technical material » Homework, Project, Presentation
describing the results of human factors
analysis

e Students are required to submit approximately 20 short homework assignments on
each of these outcomes

e Students are required to submit project reports on 8 of these topics

e Students are required to submit a video presentation on one of these topics.
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Final Grading Criteria

Describing the criteria that will be used to assess students and how the final grade
will be determined. Add and delete rows as needed.

Assessment Methods Weight Toward
(should match method types in Final Course Grade
the previous table)

Papers and Projects 45%

Homework 45%

Presentation 10%

Methods of Instruction

Class Method of Contribution to Outcomes
Hrs/Week | Instruction

3 Distance (Lectures are distance-based for this
addition; there are also on-campus
students)
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C. Prerequisite(s)

None: We do not expect distance students to have any background in
undergraduate human factors courses; the needed background is covered as part
of the lecture-based material.



D. Course Instructor(s)

Supplemental Information for Form 40G (last revised May 2016)

Name Rank Dept. Graduate Faculty
or expected date
Steven Landry Associate IE Yes
Professor
Vincent Duffy Associate IE Yes
Professor
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E. Course Schedule or Outline

Option 1: Schedule Format

Week | Topic(s)
1 e Anthropometrics
2 e Work Physiology
e Methods Analysis
3 e Methods Analysis
e Lifting Analysis
4 e Lifting Analysis
e Learning
5 e Time Studies
e Work Sampling
6 e Work Sampling
e Task Analysis
7 e Process Mapping
e Cognition
8 e Cognition
9 e Decision Making
10 e Judgements
e Taskload
11 e Workload
e Situation Awareness
12 e Situation Awareness
e Function Allocation
13 e Modeling (Fitt’s Law, McRuer,
GOMS)
14 e Human Error and Error Traps

Human Reliability Analysis
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Week | Topic(s)

15 e Human-Computer Interaction
e Usability

16 | Not applicable
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F. Reading List (including course text)
Primary Reading List

o Salvendy, G. (Ed.), Handbook of Human Factors and Ergonomics,
4th Edition. Hoboken, NJ: John Wiley & Sons, Inc. (2012).

Secondary Reading List

0 Lehto, M. and Landry, S.J., Introduction to Human Factors and
Ergonomics for Engineers, 24 Ed. CRC Press. (2013).
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G. Library Resources

Name of journal, proceedings, book, video, or other | Already in
acquisition Libraries?

Salvendy, G. (Ed.), Handbook of Human Factors and Yes
Ergonomics, 4th Edition. Hoboken, NJ: John Wiley &
Sons, Inc. (2012).

Lehto, M. and Landry, S.J., Introduction to Human Yes
Factors and Ergonomics for Engineers, 2" Ed. CRC
Press. (2013).

10
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H. Course Syllabus (now required)

See Attached.

11
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