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1. Abstract

The Occupational Safety and Health (Ergonomic emphasis) at Texas Tech University has
benefited greatly from the NIOSH training grant support over the past 18 years. Seventy one -
master’s students have graduated throughout that time period. During the last five years, there
has been an average of three M.S. student’s graduate per year.

There have been a few changes in the departmental faculty over the years. During the
past year, Dr. Jeffrey Woldstad left the program; however, we have already recruited one faculty
member in the area of human factors, ergonomics, and biomechanics and are seeking one
additional faculty member in the area of ergonomics with expertise in cognitive ergonomics.

Acquisition and updaie of laboratory equipment continues as needed. Although grant
monies have not been used for such equipment, the update of laboratory equipment benefits all
students in the program. Placement of our graduates remains at 100%. The program at Texas

Tech continues to be strong and therefore graduates are highly sought after.
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II. Significant Findings

The following are considered to be the important findings during the last five year grant

period:

A. The curriculum continues to be reviewed by the department and changes are made
as needed. The Department of Industrial Engineering has recently gone through the
ABET inspection and it appears that the department will receive approval for six

years.

B. One additional faculty in the area of ergonomics has been recruited to begin in
January 2000 and another faculty in the area of ergonomics will be added to the

faculty this year.

C. Typical program enrollment (FY99) include 10 M.S. students (3 NIOSH supported)
and 4 Ph.D. students (0 NIOSH supported). An average of 20 other students take

ergonomics and occupational safety and health courses.

D. Al students graduating from this program have no difficulty finding jobs. In fact,

they are immediately recruited upon graduation.

E. The timing of the program renewals continues to pose problems in recruiting
students. With a desired Fall semester starting date, it would be preferable to be
able to make firm offers to students in the early to mid-spring time frame. We have
lost several students who accepted permanent employment after their B.S. degrees

because we were unable to confirm an offer of a traineeship early enough.
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III. Progress Smﬁmary

A. General

The NIOSH grant support has resulted in the development and continuation of a high
quality training program at Texas Tech University. This grant provided funds which were
helpful in supporting modest faculty development as well as some faculty support during the
summer months. Overall, this support has resulted in the program growth, recognition, as well
as increased career opportunities for our graduates. We continue to adopt our policy of hands on
use of modern equipment in our laboratories. In addition, the library has provided support
through téxtbook and reference book acquisitions, and also through the purchase and updating of
several periodicals and other data systems. Such acquisitions have been essential to support the
program over the years. Tfainees are involved in a practicum which provides on the job

experience in application of ergonomics and safety.

B. Faculty

Very modest faculty support is provided through the NIOSH training grant. Faculty
support and development has been provided through departmental or research funding. The
program faculty are very active professionally and are involved in development activities
through attendance and presentations at professional conferences. The typical program faculty
member attends 2 or more professional conferences per year and normally makes presentations
at those conferences. In addition, program faculty often serve on discussion panels, as session
chairs, or as organizational officers in the societies. Although the program has seen some
turnover in faculty, the core faculty of Drs. Ayoub, Ramsey and Smith have been active in the

program for over 20 years.

C. Enrollment

During the current NIOSH support, enrollment has been maintained at approximately
three M.S. students per year. The faculty which support this occupational safety and health
training program serve on several different positions in professional societies and play an
important role in the promotion of occupational safety and health as well as ergonomics. These

activities help in recruiting new students for the program.



T01/CCT610434-04

D. Placement

The graduates of the program at Texas Tech University have been able to find excellent
jobs upon graduation. Program graduates are highly sought after by employers and they are
primarily working in the areas of occupational safety and health and ergonomics. They are not
only employed within this region, but they seem to be able find jobs in many other states across

the country. Table 1 shows placement of graduates for the past five years.

E. Student Support
Under this five year grant, approximately 14 students were supported with partial or full
support. In order to reduce the tuition and fee cost, all the students out of state who are recruited

for the program are offered scholarships so that out of state tuition can be waived.

Students are encouraged, and are supported, to travel to national conferences where
occupational safety, health and ergonomics issues are discussed. Such meetings include the
Human Factors and Ergonomics Society Meeting and the Industrial Hygiene Association
Meeting. Funds are usually requested in the grant for these travels but are also complemented by
funds from the uhiversity. Whenever possible, we invite 6utside speakers who provide seminars
for our students. In the last five years, we had approximately three to four seminars to address

ergonomics and safety issues to our students.

F. Laboratory Support

The laboratories at Texas Tech University in the area of ergonomics and safety are
maintained by acquisition of new equipment and supplies as needed. At the beginning of the
grant periods in the earlier years, support for equipment was provided by the NIOSH grant.
Recently the university has taken over that activity and has maintained these laboratories.
Therefore, we have continued to acquire equipment using funds primarily available from the

State of Texas.



Table 1. Placement of Graduates
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NAME PLACE OF EMPLOYMENT GRADUATION DATE j
Blair Geismar Tecumseh, Salem, IN August, 1999
Jim Fullmer Deere & Co., Moline, IL August. 1998
Mary Garcia USAA, San Antonio, TX August, 1998
Amber Stern General Motors, Arlington, TX May, 1998
Jeff Brewer Raytheon, Lewisville, TX December, 1997
Maria Ortiz Exxon, Houston, TX December, 1997
Marcy McCullough Shell Oil, Houston, TX August, 1997
Bryan Mamantov Sabre Corp., Dallas, TX August, 1996
Antoinette Coker Owens Corning, Huntingdon, PA August, 1996
Steve Sherman Boeing, Everett, WA May, 1996

Charlyn Plunk
Pamela Nolte
Debra Jones
Jeff Hanson

Raytheon, Lewisville, TX

Eagle Picher, Lubbock, TX

SA Technologies, Marietta, GA
Industrfal Molding, Lubbock, TX

December, 1995
August, 1994
May, 1994
May, 1994
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G. Program Highlights

1. The program continues to be highly regarded and has a strong rational and has a
strong rational and international reputation for excellence in ergonomics and
occupational safety and health education.

. Fourteen students graduated from the program.

. All graduates of the program have been recruited upon graduation.

. Most of these graduates hold positions in safety and ergonomics.

W H W N

. Practicum experiences continue to be supported by local and regional industries
(Frito Lay, Owens Corning, Furr’s Supermarket, Eagle Picher Industries).
6. The Ph.D. program continues to produce graduates for both indﬁstry and
academia, with excellent (100%) placement rates.
7. The breadth and depth of the program faculty continues to be a strength of the

program.

H. Final Invention Statement

No inventions were conceived under this grant award.

I.  Conclusions
The following conclusions can be summarized with respect to the Texas Tech University

training grant.

1. This training program in occupational safety and health at Texas Tech University
has helped meet the regional and national need for occupational safety and health
professionals.

2. The training program at Texas Tech provides excellent professional training in
occupational safety and health that includes practical experience with a practicum.
Adequate resources are dedicated to the program.

4.  The faculty have varied expertise and are well recognized in the field.

Enrollment has been maintained in the program with 100% placement.
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“Manual Materials Handling,” in Handbook of Human Factors and Ergonomics, G. Salvendy
(Editor), John Wiley & Sons, Inc., 2nd Edition, (M.M. Ayoub, W. Karwowski, and P.G.
Dempsey).

“Automated Compensation of Misalignments in Teleoperation Performance, Part I, Static
Misalignments,” HAAMAHA, Maui, Hawaii, August 1996 (M.R. Endsley, J. Macedo and
D. Kaber).

“Automated Compensation of Misalignments in Teleoperation Performance, Part II, Dynamic
Misalignments,” Maui, Hawaii, August 1996 (M.R. Endsley, J. Macedo and D. Kaber,
HAAMAHA).

“The Effect of Automated Compensation for Incongruent Axes on Teleoperator Performance,”
submitted to Human Factors, 1996 (M.R. Endsley, J. Macedo and D. Kaber).

“Auditory Localization for Spatial Orientation,” The Journal of Vestibular Research, (in press)
(M.R. Endsley and S.A. Rosiles).

“The Out-of-the-Loop Performance Problem and Level of Control in Automation,” Human
Factors, 37(2), 1995 (M.R. Endsley and E.O. Kiris).

“Towards a Theory of Situation Awareness,” Human Factors, 37(1), pp. 32-64, 1995 (M.R.
Endsley).

“Measurement of Situation Awareness in Dynamic Systems,” Human Factors, 37(1), pp. 65-84,
1995 (M.R. Endsley).

“Vertical Auditory Localization for Spatial Orientation,” Proceedings of the 39th Annual
Meeting of the Human Factors and Ergonomics Society, Santa Monica, CA: Human Factors
and Ergonomics Society, 1995 (M.R. Endsley and S.A. Rosiles).

“Situation Awareness: Where Are We Heading?” Proceedings of the 8th International
Symposium on Aviation Psychology, Columbus, OH: The Ohio State University, 1995 (M.R.
Endsley).

“Investigation of Situation Awareness Errors,” Proceedings of the 8th International Symposium
on Aviation Psychology, Columbus, OH: The Ohio State University, 1995 (D.G. Jones and
M.R. Endsley).

“Situation Awareness in Air Traffic Control: The Picture,” Human Factors in Air Traffic

Control, M. Smolensky and E. Stein (eds.), LEA, Hillsdale, NJ (in press) (M.R. Endsley and
M. Smolensky).

10









TO1/CCT610434-04

“Individual Differences in Pilot Situation Awareness,” International Journal of Aviation
Psychology, 4(3), pp. 241-264, 1994 (M.R. Endsley and C.A. Bolstad).

“An Implementation Model for Reducing Resistance to Technological Change,” The
International Journal of Human Factors in Manufacturing, 4(1), pp. 65-80, 1994 (M.R.
Endsley).

“Vertical Auditory Localization for Spatial Orientation,” Proceedings of the 39th Annual
Meeting of the Human Factors and Ergonomics Society, Santa Monica, CA: Human Factors
and Ergonomics Society, 1995 (M.R. Endsley and S.A. Rosiles).

“Situation Awareness: Where Are We Heading?”’ Proceedings of the 8th International
Symposium on Aviation Psychology, Columbus, OH: The Ohio State University, 1995 (M.R.
Endsley).

“Investigation of Situation Awareness Errors,” Proceedings of the 8th International Symposium
on Aviation Psychology, Columbus, OH: The Ohio State University, 1995 (D.G. Jones and
M.R. Endsley).

“Situation Awareness Information Requirements in En Route Air Traffic Control,” Proceedings
of the 38th Annual Meeting of the Human Factors and Ergonomics Society, Santa Monica,
CA: Human Factors and Ergonomics Society, 1994 (M.R. Endsley and M.D. Rodgers).

“Technological Determinism: The Persistent Myth,” Proceedings of the 12th Triennial Congress
of the International Ergonomics Association, Vol. 6, Part 1, pp. 147-149, Toronto, Canada:
Human Factors Association of Canada, 1994 (M.R. Endsley).

“Development of a Novel Method of Knowledge Engineering for the Creation of Hybrid
Automation,” Advances in Agile Manufacturing, P.T. Kidd and W. Karwowski (eds.), IOS
Press, Amsterdam, pp. 409-412, 1994 (MLR. Endsley, T.M. English, and M. Sundararajan).

“Organizational Influences on Design Decision Making,” Human Factors in Organizational
Design and Management IV, G. Bradley and H.W. Hendrick (eds.), Elsevier, Amsterdam pp-
23-28, 1994 (M.R. Endsley).

“The Out-of-the Loop Performance Problem: Impact of Level of Automation and Situation
Awareness,” Human Performance in Automated Systems: Current Résearch and Trends, M.
Mouloua and R. Parasuraman (eds.), LEA, Hillsdale, NJ, pp. 50-56, 1994 (M.R. Endsley and
E.O. Kiris).

“Situation Awareness Assessment as a Means of Defining Learning Tasks for Neural Networks,”
Proceedings of the International Symposium on Integrating Knowledge and Neural
Heuristics, pp. 237-244, University of Florida, Pensacola Beach, FL, 1994 (T.M. English,
M.R. Endsley, and M. Sundararajan).
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“Biomechanics of Manual Material Handling Through Simulation,” Advances in Industrial
Ergonomics and Safety VI, pp. 635-640, 1994 (CJ. Lin, T.M. Bernard, M.M. Ayoub, and
J.A. Macedo).

“Workplace Design Guidelines,” Proceedings of the American Society of Safety Engineer's
Intema;ional Symposium on Ergonomics, pp. 134-140, 1994 (M.M. Ayoub).

“Status in Human Strength Research and Application,” IIE Transactions, Vol. 25, No. 6, pp. 57-
69, November, 1993 (Mital, Garg, Karwowski, Kumar, Smith, and Ayoub).

“The Use of Step Tests for Physical Work Capacity Evaluation,” Advances in Industrial
Ergonomics and Safety IV, 1994 (L.M. Druskins and J.L. Smith).

“Status in Human Strength Research and Application,” IIE Transactions, Vol. 25, No. 6, pp. 57-
69, November, 1993 (Mital, Garg, Karwowski, Kumar, Smith, and Ayoub).

“Subjective Assessment of Floor Slipperiness,” International Journal of Industrial Ergonomics,
1993, Vol. 11 (in press) (R. Myung, J.L. Smith, and T.B. Leamon).

The Ergonomics of Manual Work, 1993, Taylor and Francis (Edited by W.S. Marras, W.
Karwowski, J.L. Smith, and L. Padholski).

“Occupational Risk Factors Associated with Soft Tissue Disorders of the Shoulder: A Review of
Recent Investigations in the Literature,” Ergonomics, 36(6), pp. 697-717, 1993 (C.M.
Sommerich, J.D. McGlothlin, and W.S. Marras).

“Carpal Tunnel Pressure During Typing: Effects of Wrist Posture and Typing Speed,”

Proceedings of the Human Factors and Ergonomics Society 38th Annual Meeting, (in press),
1994 (C.M. Sommerich).
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February 16, 2000

Principal Engineer, OECSP
Final Progress Report for entry into NIOSHTIC/NTIS for
NIOSH Training Grant No. TO01l CCT 610434

William Bennett, IRB, EID (C-28)
The enclosed report has been received from the Program Director to document
work performed during the specified grant project period. The following

information applies to the designated Training Project Grant (TPG):

Title: Training Grant Support in Occupational Safety and Health

Project Director: M.M. Ayoub, Ph.D.
Department of Industrial Engineering

Texas Tech University
Lubbock, TX 79409-3061
Grant No.: TO1l CCT 610434

Project Period: 7/1/94 - 6/30/99

Please place the report in DIDS and I also recommend it for entry into
NIOSHTIC and submission to NTIS.

Thanks for your assistance.

; \cﬁiﬁ5

Jo . Talty, P.E., DEE
cc: S. Board/B. Kuchinski, OECSP

Enclosure
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