IE 538:  HUMAN FACTORS PRACTICUM

Colin G. Drury:   Spring 2002

Rationale

This course provides techniques for testing hypotheses and making numerical estimates based on data collected on human participants.  The lecture content covers measurement strategies, issues of simulation fidelity, and laboratory vs field experimentation.  The laboratory and field content provides a series of tests of current issues in human factors practice from manufacturing, transportation and office systems.  The laboratory / field content is the main part of the course.  Familiarity with the human factors field, e.g. IE 530 Human Factors Fundamentals, and material covered in  IE 531 and IE 507 is expected.

Although human factors students learn to analyze and design statistically-based experiments (IE 507), to evaluate existing studies and to formulate hypotheses (IE 531), many first perform their own studies at the thesis stage. This course moves the necessary learning to an earlier stage in the graduate experience and gives practice in using a wide range of modern techniques students will need in industry or research.  During the course of this class, we will examine the basis of data collection and analysis, and perform a series of small, complete studies designed to demonstrate different data collection/analysis techniques. 

In this course we will assume that you know (or can find) and can interpret the models of human functioning appropriate to each task.  For each study, you will need to make a logical and properly referenced case for the work you will perform.

This course gives practice in devising, performing, analyzing and reporting a range of studies.  We cover observational studies, questionnaire studies and laboratory and field studies.  The lecture content is not the main part of the course:  rather we will work as teams to complete each study.  There will be some lectures, but the main format is discussion and regular meetings to review progress and share ideas.  You are given all of the assignments at the start of the course so that you can begin your literature searching on several topics at once.  This is how human factors practitioners work: they rarely have just a single project underway.

Objective
After this course the student will be able to make repeatable, valid, sensitive and reliable measurements of human/system interaction to test pre-specified hypotheses or to evaluate existing human tasks. 

Course Structure
The course will contain lecture and laboratory/field components.  Lectures will be used to provide a consistent framework for design, running, analysis and communication of studies.  Study alternatives are presented as a continuum from non-reactive observation techniques on functioning systems, through simulated situations to laboratory experiments.  Choice of factors and levels, choice of dependent measures, and study design are covered.  Dependent measures are further developed into practical techniques in the section on Measurement Techniques.  Finally, the logical structure necessary for clear communication of the results, in both written and oral form, is presented.

In parallel to the lectures are a series of studies which allow students the opportunity to design and analyze their own studies.  Materials, such as hardware, computers and software, are provided and general objectives given for each of at least four studies.  Students demonstrate their mastery of both lecture and laboratory material by their communication of the results of these studies.  Finally, an independent project of the student’s choice is undertaken.  For this, a topic will be chosen and a proposal prepared based on the literature appropriate to that topic.  The proposal will be reviewed for human participants protection issues as well as for technical adequacy.  The student will then perform the experiment and provide written and oral communication of the results.

Organization and Grading Policy

Meet:

1030 – 1150 Monday and Wednesday in 435 Bell Hall.

Text: 

Wilson, J.R., & Corlett, E.N.  (1995).  Evaluation of human work second



 edition.  Taylor and Francis.

Instructor:
Colin G. Drury, 410 Bell Hall.  Phone 645-2357 x 2117



drury@buffalo.edu


Written laboratory reports



60%


Oral laboratory presentation and class discussion
10%


Written project report




20%


Oral project presentation and class discussion
10%

Readings will be given from the text where appropriate, but most of the reading material will come from original sources related to the specific topics covered.

Syllabus For Laboratories


Students will work in teams on each laboratory, with teams changing by rotation.  The team will be responsible for the literature review, the experimental design, data collection, data reduction, data analysis, and drawing valid conclusions based on the data collected.  Each laboratory will require a comprehensive report in journal format.  For this course we will adhere to the Human Factors Manual of Style for formatting.  

1.  Observation and Questionnaire Study - designing data collection schemes, choice of participants, sample size and conditions for a transportation system study of observed behavior.  For this laboratory we will collect data to determine how seat belt use in automobiles is influenced by multiple vehicle occupants.  A questionnaire based on the observational study will be used to test explanations of the observed behavior

2.  Industrial data collection for musculo-skeletal injury reduction.  Using audit programs and body angle observations of repetitive industrial tasks to measure exposure to risk of injury, and deriving potential system changes to reduce exposure.

3.  Physical task evaluation - simulating a heavy physical task and measuring biomechanical, physiological and psychophysical cost parameters for constant task performance.

4.  Complex system evaluation using simulation of an industrial control process.  We will model strategy and performance in a complex task based on date collected in a laboratory simulation.  The effects of task parameters on workload will be investigated using standard measurement tools.  Strategies will be studied by both analysis of task events and verbal protocols from video recording.

Term Projects

The project will also be a team effort, with all of the characteristics of one of the assigned laboratory experiences except that the hypothesis will be of your choice.  It is a chance to undertake independent research in a team environment with detailed guidance.  Your project will be chosen early in the course, and proceed by a series of milestones as follows:

Deadline 1

Initial Proposal


Tu
Feb 5

Deadline 2

Final Proposal


Tu
Feb 19

Deadline 3

Evidence of Data Collection
Tu
Mar 26

Deadline 4

Written Report / Presentation
Th
Apr 28

 In order for the projects to be monitored carefully, I require each team to meet with me at least once between Deadline 1 and Deadline 2 to ensure that the final proposal is of sufficient depth and specificity.  At this time, the project will be monitored for human participants protection purposes.  During the data collection and analysis phases, I will work with each team to ensure progress and validity.  As you will discover, I enjoy seeing conclusions emerge from raw data, and hope to share some of this enjoyment with you.

