IE 580:
Introduction to Ergonomics &
Human Factors

8/25/09

Syllabus & Expectations
Introduction to Human Sciences ’
Research Principles
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» Text Messaging
 Lecturing vs. Debating Points of View
* Discrimination and Harassment

* Professionalism

» Expectations (why are you here?)

» Competition




SYLLABUS:

Course Catalog Description:Quantitative assessment of human performance capabditié limitations to the
planning, design, development, management and evaluatmomgfiex human-machine/industrial systems.

Credits: 3
Schedule: T & TH, 9:30-11:15 in SHOO1 on the Belknap Campus
Instructor: Dr. G.T. Holman, Assistant Professor of Industrial Eaegiing
Director, Center for Industrial Ergonomics
Office: J.B. Speed, Room 309
Phone: 502.852.2274
Email: talley.holman@Iouisville.edu
Office Hours: T & TH, 8:15-9:30 or by appointment
GTA: David Burnett

Course Materials:

Textbook 1:Wickens, C.D., Lee, J.D., Liu, Y., and Gordon Becker, £H04).An introduction to human
factors, 24 Edition. Pearson Education, Inc., Upper Saddle River, New JedSsy, ISBN 0-13-183736-2
Textbook 2:Floyd, R.T. & Thompson, C.W. (1998)anual of Structural Kinesiologyl 3" Edition,
WCB/McGraw-Hill, USA. ISBN 0-8151-4630-2

Textbook 3:Reference Manual on Technical Writing & APA style

Other Materials will be provided during the course progressio
Course Website: http://www.facultyzoo.com/holman/index.htm

FIND BOOKS ON LINE FOR CHEAP:

Textbook 1:Wickens, C.D., Lee, J.D., Liu, Y., and Gordon Becker, £H04).An introduction to human factors,
2nd Edition. Pearson Education, Inc., Upper Saddle River, New JduS#. ISBN 0-13-183736-2

http://www.cheaptextbooks.com/shop.php?c=books&n=1000&i=0131837362&x=latiodutoHuman_
Factors_Engineering_2nd_Edition

http://product.half.ebay.com/An-Introduction-to-Human-Factors-
Engineering_WO0QQtgZinfoQQprZ4442858

http://www.valorebooks.com/Search/ISBN/9780131837362

Textbook 2: Floyd, R.T. & Thompson, C.W. (1998)anual of Structural KinesiologyL3" Edition,
WCB/McGraw-Hill, USA. ISBN 0-8151-4630-2

http://product.half.ebay.com/Manual-of-Structural-Kindsiy W0QQtgZinfoQQprz1521912

http://www.valorebooks.com/Search/ISBN/9780815146308

Textbook 3: Reference Manual on Technical Writing & APA style

This will be available only through the department, costwill be... ’




SYLLABUS:

Statement for Students with Disabilities

Any student requesting academic accommodationsitmasa disability is required to register with
Disability Services and Programs each semestercéjenletter of verification for approved
accommodations must be obtained and deliveredettitructor as early in the semester as
possible.

Statement on Academic Integrity

U of L seeks to maintain an optimal learning envinent. General principles of academic honesty
include the concept of respect for the intellecprabperty of others, the expectation that individua
work will be submitted unless otherwise allowedanyinstructor, and the obligations both to prote
one’s own academic work from misuse by others, elsag to avoid using another’s work as one’s
own. All students are expected to understand afttbddy these principles. Helping or attempting ti
commit an act of academically dishonest will bediad based on University guidelines. For more

information, consult The Code of Student Condhttp://louisville.edu/graduatecatalog/2008-2009-

update/gen/code-of-student-conduct

L
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SYLLABUS:

Class Attendancei do not take attendance, but iMERY STRONGLY encouraged since much
of the material presented in the lectures and d&sssission is not otherwise available in the texts
PowerPoints, and/or reading assignments.

Quizzes:A quiz will be given in the first 5 minutes of a&glst half the classes taught this semester

Homework: Assignments may be given in place of quizzes. elwatk will be collected in the first
5 minutes of class on the due date.

Exams: Exams will be given in class. Make-up exams willgdéng on a case by case basis.
Makeup exam’s time, content, and method of tesdiiegat the instructor’s discretion.

Labs: Laboratory exercises are a group activity congishino more than 4 members. There will
be two laboratory exercises during the semeststafti®e, subject to change). See schedule for
dates.

Lab Reports: Laboratory reports will be written as a technicatdment using proper spelling and
grammar (i.e. technical writing). The structurelWwi# done imMmerican Psychological Association
(APA) format. Reports should be typed in 12 point faiese will be graded criteria. See 'nc
manual.




SYLLABUS:

Project: The individual project will be one of your own design. However, the grégmic and design must be approved.
Deadline for topic approval is the class oral presentation profiogactations are that the project is representative of th
knowledge, tools, and techniques obtained in this course. To goverrciitesa, the final section in the report appendix
should be a submission application to a technical conference for a gogtesentation session.

CONFERENCES: Human Factors and Ergonomics Society (HFES
American Society of Safety Engineers (ASSE)
Institute of Industrial Engineers (IIE)
Applied Ergonomics Conference and Expo
**Conference of area/discipline of application
APPLICATION AREAS: Healthcare, Manufacturing, Servietg.
Productivity, Simulation, Optimization, Safety, etc.
TO HELP WITH IDEAS:  Bad Designsttp://www.baddesigns.com/

Project Collaborations: Student enrolled in the class may collaborate together on propdatidisciplinary projects
areHIGHLY valued and rewarded. University faculty may also be utilized, whoedative to the area of application. All
collaborators should be recognized.

Project Reports (required): Reports will be written as a technical document using properrpeltid grammar (i.e.
technical writing, See reference manual). The structurebeitlone irAmerican Psychological AssociatiofAPA) format.
Reports should be typed in style of conference of submission, else 12qmbirittfe report will be worth a minimum of
50% of the total project points. Report submission is due on the date&f the final presentation, including two parts:

IN CLASS: a hard copy of the report, plus 2 additional copies of bs&ract
ELETRONIC: a copy of the report word document & all presentatiorenas

Project Posters & PresentationsThe last week of class will be presentation week. Individefad®sing to do
“presentation” will be assigned 15 minute time slot for a PowetRwesentation. Individuals choosing to do a
session will be given 3-5 minutes in a gallery format for induct{eel, topic, application, findings). After, poster
presenters will stand by their posters to field questions fromtjastiff, and students. Posters are to be submitted with t
written reports at the end of the gallery session. ]1

SYLLABUS:

Submitting Work: To ensure that all student work is handled efficientlg @nickly, the header of all submitted
work (unless otherwise stated) should have the followirgrnmition. Failure to comply will result in a onetime
warning; subsequent violations will result in a 10% pgnalt

« Student Name (Last, First)

* |IE 580

* Name of Work (e.g. Assignment 1)
« Date of Submission

Late Submissions:Work received after the due date and time will resuét 0% penalty for everyday it is late.
Work must be received by a person (instructor, TA, etdessrotherwise specified.

Extra Credit/**Bonus: No extra credit is given during semester.

Evaluation of Student Performance:Final grade will be given out on a point system. To figheepoints needed
for your desired grade, multiply the letter grade pergentsy the total points accumulated. Below are the
approximate point values for the grading criteria and thdegscale.

Item Points Letter Grade Percentage
Homework & Quizzes 200 A 90.0% ~ 100%
Lab (x2) 200 B 80.0% ~ 89.9%
Project 200 C 70.0% ~ 79.9%
Midterm 200 D 60.0% ~ 69.9%
Final 200 F Below 60.0%

NOTE: Labs, project, and posters will be collect and not returned. Students skemgdalcopy of all submitted or
presented work.




TENTATIVE SCHEDULE:

Date Topic Assigned reading
Aug 25 | Syllabus & E ions; Intro to Ergonomics, Human Factors, & Research Ch 1, 2 of Wickens et al.
Aug 27 | Anatomy:

Sept 1 Anatomy:
Sept 3 Anatomy:
ep! Anatomy: muscular, skeletal: structural foundations, trunk & spine Ch 1, 10 of Thompson & Floyd
ept 10| Anatomy: muscular, skeletal: shoulder, arm, wrist & hand Cl 5 of Thompson & Floyd
ept 15 | Anatomy: muscular, skeletal: hip, leg, knee, ankle, foot Cl Thompson & Floyd
ept 17 | Ergonomics: Anthropometry Ch 10 of Wickens etal
ept 22 | Ergonomics: Biomechanics Ch 11 of Wickens et al.
ept 24 ics: Biomechanics, Manual Material Handling, M Disorders | Ch 11 of Wickens et al.
Sept 29 Work Physiology Ch 12 of Wickens et al
Oct1 Ergonomic Tools for Evaluation
Oct6 Lab 1: Ei of Functional Layout and Design Reference Manual
TBA Midterm Review
Oct 8 Midterm Exam
Oc Midterm Break
Oc Human Factors: Vision Ch 4 of Wickens et al.
Oc Human Factors: Audio, Tactile, Vestibular “last day to drop” Ch 5 of Wickens et al.
Oc (no class) Term Project data collect
Oc Human Factors: Cognition Ch 6 of Wickens et al.
Oct29 Human Factors: Stress & Workload Ch 13 of Wickens et al
Nov 1 Human Factors: Decision Making Ch 7 of Wickens et al
Nov3 (no class) "Daylight Savings Time, set clock 1 hour back”
Nov 5 Application: Displays Ch 8 of Wickens et al.
lov 10 | Application: Controls Ch 9 of Wickens et al.
lov 12 | Application: Human computer interaction; Usability Testing Ch 15 of Wickens et al.
lov 17 | Lab 2: Developing Warning Symbols
ov 19 | Safety, Accidents & Human Error (Guest Speaker) Ch 14 of Wickens et al.
ov24 | Safety Programs; Projects; Social Factors; Economic Justification Ch 14, 19 of Wickens etal)
Nov 26 | (no class) Thanksgiving Break
Dec 1 Term Projects & Pi
Dec 3 Term Projects & P
TBA Final Exam Review
Dec?? | ™Final Exam

Schedule subject to change based on topic coverage and unforeseen events.
** Ask about SECOND CHANCE FINAL

QUESTIONS?




Human Science of Ergonomics &
Human Factors

Reference Material: Chapter 1 of Wickens et al. (2004)

| NDUSTRIAL ENGINEERING

Industrial Engineering is concerned with the
design, improvement, and installation of integratgd
systems of people, materials, information,
equipment and energy. It draws upon specialized
knowledge and skill in the mathematical,
physical, and social sciences together with the
principles and methods of engineering analysis
and design to specify, predict, and evaluate the
results to be obtained from such systems.




HUMAN FACTORS

Def. The study of factors and development of tools th
facilitate the achievement of these goals

ERGONOMICS

Def. Literal defined as “work laws”. Ergonomics can |
defined as laws of work to assure human comfort and
well-being. From an industrial standpoint, ergonca
referred to as fitting the job to the person.

e

HUMAN SCIENCE




THE CYCLE

‘ Systems Approac

CHARACTERISTICS OF HUMAN FACTORS

1. Proactive vs. Reactive Benefits

2. Tradeoffs

3. Most common method of assessment:
4. Goal of HF

1.

2.

3.

5. & are the key concepts of HF

o

Observation is the key to effective ’




OTHER DEFINITIONS
* Philosophy
* Knowledge
* Data
* Method (Approach)
» Goals
* Design Criteria (Job & Product)
* Biomechanics

» Work Physiology ‘
» Responses (Physical, Physiological, Behavioral)

Research Principles

Reference Material: Chapter 2 of Wickens et al. (2004)

10



SCIENTIFIC RESEARCH:

Def. Its goal is to describe, understand, and
predict relationships between variables

Steps:

abhwWNPE

THREE CATEGORIES OF RESEARCH

1. Descriptive Studies

2. Experimental Research

3. Evaluation Research

11



DETERMINING METHOD

Appropriate ???

Design ?7?7?
 Qualitative —
» Quantitative —

Testing Level ?7?77?

Population (subjects) ???

Variables ???
« Independent — ‘
* Dependent —

ISSUES RELEVANT TO CHOOSING ONE
RESEARCH METHODOLOGY OVER
ANOTHER

» Effectiveness-The degrees to which the method accomplishes
purpose while remaining free of the influence of extraneous
variables. The research can define the methodologies used.

 Ease of use- How easy is it to use the methodology (or record t

criterion) in a particular application.

* Cost - Costs in terms of money, data requirements, equipmen
personnel, and time.

* Flexibility - The degree to which the method or measure b
used in various contexts and situations. ‘

He

Comal

e
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RELEVANT ISSUES CONTINUED

* Range - The number of phenomena, behaviors, and events thg

can be measured by using the method or measure.

«Validity - Method validity refers to the degree to which the
method produces data that are like those occurring in real life.

* Reliability - The degree to which the method produces data th
are consistent over time and between applications.

 Objectivity - The extent to which the method relies on data and

procedures external to the one who applies the method.

recorded in units that are in line with the anticipated differ
expects to find among subjects.

« Sensitivity - (pertains only to measures) measure shoulﬁ
S

1

-
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TYPES OF VALIDITY

Validity- the extent to which a measure
looks as though it measures what is intended.

Validity- extent to which a measure
samples a field of knowledge or set of behaviors.

Validity- extent to which the measure
is really tapping the underlying “construct” of interest

ne
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LABORATORY VS. FIELD RESEARCH

Research Characteristi Laboratory | Field
Setting Setting

Realism Disadvantage  Advantage
Control Advantage Disadvantage
Generalization Disadvantage Advantage
Safety & cost Advantage Disadvantage
New variables Disadvantage Advantage
Precision Advantage Disadvantage
Practical research Disadvantage Advan%
Theoretical research Advantage Disadvantgg

EXPERIMENTAL RESEARCH DESIGNS

Al A2
1. Between Subjects Design: s1 S7
- Individual differences Bl 52 S
* Must match characteristics sa S10
using blocking variables B2| s5 ST
S6 s12
Al A2
2. Within Subjects Design: St St
. Bl| s2 S2
* Presentation order S3 s3
* Counterbalancing necessary S1 S1
B2| s2 S2
S3 S3
Al A2
. . s1 S4
3. Mixed-Factor Design: Bl| g2 S5 |-
* Individual differences S3 S6 ’
° 1 S1 S4
Presentation order 82| oo e
S3 S6

1%




Measurement

The assignment of numbers by rules to represer

properties of objects or events

The numbers, as symbols of properties in the

world of objects or events, can be manipulated in

accordance with the rules of mathematics

Measurement Scales used in Research

Nominal -
Ordinal -

Interval -
Ratio - ‘

Lo

Scale Operations Performed Appropriate Statisti¢

Nominal| identify, classify # of cases
mode
subject ID
Ordinal | rank order median
percentiles
Interval | differences or distancgs mean, standard
deviation
Ratio ratios, fractions percent variability
multiples geometric me

15



FINALIZE METHOD
COLLECT DATA
ANALYZE DATA
DRAW CONCLUSIONS
REPORT

Sounds Easy Right ???

ETHICS IN RESEARCH

(Human and Animal Subjects)

History:
* Religious Declaration ?
* Nuremburg Code ?
* Belmont Report ?
* Declaration of Helsinki ?
» Geneva Convention ?

Advocate Rights:
. Guidelines
» Governed by Internal Review Boards (IRB)

Penalties:
« Jail time (individual)
* Civil Litigation (individual & institution)
* Loss of Federal Money (institution)

16



DRAWING CONCLUSIONS

Type | Errors —
Type Il Errors —
Broad Brushing —
Bias —

Influence —

INFORMATION RESOURCES

Ergonomics and Human Factors Journals

Ergonomics- The flagship journal of the human factors
community. This journal focuses primarily on descriptive
and experimental research in human factors.

Applied Ergonomics - This journal showcases primarily
evaluative research focusing on jobs people do and things
people use. Case studies documenting the benefits of human
factors intervention are often found in this publication.

Human Factors - This journal is the official publication of
the Human Factors and Ergonomic Society. It places mg
of its emphasis on experimental and evaluative re g
dealing with human perception and cognition.

$t
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International Journal of Industrial Ergonomics -
This journal presents experimental and evaluative research
directed at reducing accidents, injuries, and illnesses
encountered by people doing work.

International Journal of Human-Computer Interaction
- This journal documents evaluative research focusing ¢
improving human usage and satisfaction with computer
hardware, software, and computer-related tasks.

W
=

Journal of Human Ergology - This journal presents
descriptive, experimental, and evaluative research by
human factors specialists in Japan

International Journal of Man-Machine Systems- This
journal presents evaluative research dealing with ”ar
factors issues found in production and manufactur

environments.

Journal of Safety Research an interdisciplinary
publication providing an exchange of ideas and data
developed through research experience in all areas of safety
including traffic, industry, farm, home, school, etc. Articles
may deal with a variety of topics such as human error anc
accidents, methods of accident investigation and analys|s
accident countermeasures or the relation between man-
machine environment factors and hazards.

Safety Science an international medium for research in
the science and technology of all areas of human safety.
Safety Science is multidisciplinary. Its contributors and its
audience range from psychologists to chemical engineers,
The journal covers the physics and engineering of safety;|its
social, policy an organizational aspects; the management|of
risks; the effectiveness of control techniques for sa!
standardization, legislation, inspection, insurance, tin
aspects, human behavior

9




INTERNET RESOURCES

Science Direct- Search Engine for Journal Publications
www.sciencedirect.com

Google Scholar Search Engine for Journal Publications
http://scholar.google.com/schhp?hl=en&tab=ws

Pubmed- is the National Library of Medicine's search service tha
provides access to over 10 million citations in MEDLINE
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed

The Bureau of Labor Statistics- Safety and Health Statistics
News releases, data, and publications
http://www.bls.gov/oshhome.htm ‘

QUESTIONS ?

Assignment: (1) find 1 article using electronic resource’,

(2) Read “Managing Assets Report by Dept of Energy

19



