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I. 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 update 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. 



period: 

II. Significant Findings 

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

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. All 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 d~te, it would be prefer~ble to be 

able to make firm offers to students in the early to mid-spring time frame. Wehave 

lost several students who accepted permanent employment .after their B.S. degrees 

because we were unable to corifirm an offer of a trainees hip early enough. 
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III. Progress Summary 

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 modem equipment in our laboratories. In addition, the library has provided support 

through textbook 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. Trainees 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 pr~fessionally 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. 
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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 university. Whenever possible, we invite outside 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 provide<l 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. 
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, . NAME 

Blair Geismar 

Jim Fullmer 

Mary Garcia 

Amber Stem 

Jeff Brewer 

Maria Ortiz 

Marcy McCullough 

Bryan Mamantov 

Antoinette Coker 

Steve Sherman 

Charlyn Plunk 

Pamela Nolte 

Debra Jones 

Jeff Hanson 

Table 1. Placement of Graduates 

PLACE OF EMPLOYMENT 

Tecumseh, Salem, IN 

Deere & Co., Moline, IL 

USAA, San Antonio, TX 

General Motors, Arlington, TX 

Raytheon, Lewisville, TX 

Exxon, Houston, TX 

Shell Oil, Houston, TX 

Sabre Corp., Dallas, TX 

Owens Coming, Huntingdon, P A 

Boeing, Everett, W A 

Raytheon, Lewisville, TX 

Eagle Picher, Lubbock, TX 

SA Technologies, Marietta, GA 

Industrial Molding, Lubbock, TX 
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GRADUATION DATE 

August, 1999 

August. 1998 

August, 1998 

May, 1998 

December, 1997 

December, 1997 

August, 1997 

August, 1996 

August, 1996 

May, 1996 

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. 

2. Fourteen students graduated from the program. 

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

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

5. Practicum experiences continue to be supported by local and regional industries 

(Frito Lay, Owens Coming, Furr's Supermarket, Eagle Picher Industries). 

6. The Ph.D. program continues to produce graduates for both industry and 

academia, witl1 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. 

3. Adequate resources are dedicated to the program. 

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

5. Enrollment has been maintained in the program with 100% placement. 
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IV. List of Publications of Faculty Serving the Training Grant 

"Age Related Effects of Transitional Floor Surfaces and Obstruction of View on Gait 
Characteristics Related to Slips and Falls," .accepted for publication in the International 
Journal of Industrial Ergonomics, 1999. (Yuthachai Bunterngchit, Thurmon Lockhart, 
Jeffrey C. Woldstad, and James L. Smith). 

"Psychophysical and Physiological Study of One-Handed and Two-Handed Combined Tasks," 
1999, International Journal of Industrial Ergonomics, 24, 49-60. (Hoonyong Yoon and 
James L. Smith). 

"Evaluation of Satchels for Postal Letter Carriers," 1999, International Journal of Industrial 
Ergonomics, 23, 269-279. (M. M. Ayoub and James L. Smith). 

"Trajectory of the Whole Body Center-of-Gravity During Slip and Fall Accidents Among 
Different Age Groups," accepted for presentation at publication by IEA 2000, San Diego, 
CA. (Thurmon Lockhart, James L. Smith, Jeffrey C. Woldstad, and Pingsham Li). 

"Computer Motion Simulation for Sagittal Plane Lifting Activities," International Journal of 
Industrial Ergonomics, Vol. 24, pp. 141-155, 1999 (C.J. Lin, M.M. Ayoub, and T.M. 
Bernard). . 

"A Biomechanical Evaluation of Lifting Speed Using Work- and Moment-Related Measures," 
Ergonomics, Vol. 42, No.8, pp. 1051-1059, 1999 (C.J. Lin, T.M. Bernard, and M.M. 
Ayoub). 

"Evaluation of a Biomechanical Simulation Model for Sagittal Plane Lifting," International 
Journal of Industrial Ergonomics, Vol. 24, pp. 157-171, 1999 (T.M. Bernard, M.M. Ayoub, 
and C.J. Lin). 

"Ergonomic Approach to Serious Mishap Investigation," Advances in Occupational Ergonomics 
and Safety XIV, lOS Press, 1999 (J.D. Ramsey). 

"Safety Health and Environmental Impact from Small Egyptian Foundries," Advanced in 
Occupational Ergonomics and Safety XIV, lOS Press, 1999 (J.D. Ramsey). 

"Heat Stress and Heat Strain," Chapter 21 of Patty's Industrial Hygiene and Toxicology, John 
Wiley & Sons, Inc., in press, 1999 (T. Bernard and J.D. Ramsey). 

"Manual Material Handling Research in the Millennium," Proceedings of The Eighth Conference 
of the New Zealand Ergonomics Society, pp. 11-19, 1998 (M.M. Ayoub). 

"A Simulation Model for Sagittal Lifting Activities," Proceedings of The Eighth Conference of 
the New Zealand Ergonomics Society, pp. ·113-120, 1998 (M.M. Ayoub). 
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"Evaluation of the Ability of Power to Predict Low Frequency Lifting Capacity," Ergonomics, 
Vol. 41, No.8, pp. 1222-1241, 1998 (Patrick G. Dempsey, M.M. Ayoub, and Peter H. 
Westfall). 

"A 2-D Simulation Model for Lifting Activities," Computers and Industrial Engineering, Vol. 
35, Nos. 3-4, pp. 619-622, 1998 (M.M. Ayoub). 

"Limiting Injurymlness at the Hot Workplace," Proceedings of Safety in Action Conference & 
International Safety Exposition, 1998 (J.D. Ramsey). 

"Effects of Speed of Lift on Statically and Dynamically Determined Joint Moments," 
Proceedings, 13th Triennial Congress of the International Ergonomics Association, Vol. 3, 
pp. 493-495., 1997 (T.M. Bernard and M.M. Ayoub). 

"Combined Approach for Determining Lifting Load Limits," Proceedings, 13th Triennial 
Congress o/the International Ergonomics Association, Vol. 4, pp. 135-137, 1997. 

"A 2-D Simulation Model for Lifting Activities," Proceedings, 13th Triennial Congress of the 
International Ergonomics Association, Vol. 4, pp. 485-487, 1997 (M.M. Ayoub, T.M. 
Bernard, and C.J. Lin). 

"A Model to Predict Posture and Motion During Two-Dimensional Lifting," Proceedings, 13th 
Triennial Congress of the International Ergonomics Association, Vol. 7, pp. 308-310, 1997 
(J. Woldstad, M. Ayoub,and P. Seeley). 

"Manual Materials Handling Research: What We Should Know," National Occupational1njury 
Research Symposium, 1997 (presentation) (M.M. Ayoub and P. Dempsey). 

"A Simulation Model for Sagittal Lifting Activities," 22nd International Conference for 
Computers and Industrial Engineering, Cairo, 1997 (M.M. Ayoub). 

Industrial and Occupational Ergonomics: Users Encyclopedia, in progress, 1997 (M.M. Ayoub, 
an Editor-In-Chief). 

"Models in Manual Materials Handling," Biomechanics in Ergonomics, S. Kumar, editor, in 
progress, 1997 (M.M. Ayoub and J.e. Woldstad). 

"Environmental Ergonomic Standards: USA and International," Advances in Occupational 
Ergonomics & Safety 1997, pp. 553-556,1997, lOS Press (J.D. Ramsey). 

"Thermal Standards and Measurement Techniques," Chapter 41 of The Occupational 
Environment: It's Evaluation and Control, S.R. DiNardi, editor, in press, 1997 (J.D. 
Ramsey). 

"Limiting Injurymlness at the Hot Workplace," accepted for publication in Proceedings of Safety 
in Action Conference & International Safety Exposition, 1997 (J.D. Ramsey). 
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"Investigation of Serious Mishaps," accepted for publication in Proceedings, J Oth International 
Symposium of Industrial Engineering, November, 1997 (J.D. Ramsey).. 

Occupational Ergonomics: Applications and Issues, Chapman & Hall, London, 1997 (Fariborz 
Tayyari and JamesL. Smith). 

"Exploration on the Relationships Between Utility, Quality, and Productivity," 6th Industrial 
Engineering Research Conference Proceedings, Miami Beach, FL, pp. 616-621, 1997 (Wen 
Ruey Lee, Mario G. Beruvides, and James L. Smith). 

"The Effect of Load Carrying and Contaminants on Slip and Fall Parameters," Ergonomics, Vol. 
40, No.2, pp. 235-246, 1997 (R. Myung and J.L. Smith).. 

"The Effects of Loading Apparatuses on Trunk: Muscle Activity," Journal of Biomechanics 
(submitted), (M.L. McMulkin, J.C. Woldstad,and R.E. Hughes). 

"Gait Biomechanics of Elderly People Traversing Slippery Surfaces," (submitted) Proceedings 
of the 44th Annual Meeting of the Orthopaedic Research SOciety, New Orleans, LA, March, 
1998 (T. Lockhart, J.e. Woldstad, J. Smith, D. Burchfield andE. Dabazies). 

"Further Evaluations of a Revised Posture Prediction Algorithm for Static Lifting," (1997) 
Proceedings of the 1997 International Society for Occupational Ergonomics and Safety 
Conference, Washington, De. (J.e. Woldstad). 

"Gender Differences in Trunk: Muscle Activity with Respect to Model Predictions," (1997) 
Proceedings of the 1997 International Society for Occupational Ergonomics and Safety 
Conference, Washington, De. (J.e. Woldstad). 

"Manual Materials Handling Research: What we don't know," Advances in Occupational 
Ergonomics and Safety I (2 vols.); Editors: A. Mital, H. Krueger, S. Kuman, M. Menozzi, 
and J.E. Fernandez, 303-308, 1996. 

"The Influence of Gender, Grasp Type, Pinch Width and Wrist Position on Sustained Pinch 
Strength," International Journal of Industrial Ergonomics, 17: 259-273, 1996 (Patrick G. 
Dempsey and M.M. Ayoub). 

"Ergonomic Investigation of Letter~CaITier Satchels: Part 1. Field Study;' Applied Ergonomics, 
Vol. 27, No.5: 303-313, 1996 (P.G. Dempsey,M.M. Ayoub, T.M. Bernard, M.R. Endsley, 
W. Karwowski, C,J. Lin, and J.L. Smith). 

"Ergonomic Investigation of Letter-Carrier Satchels: Part II. Biomechanical Laboratory Study," 
Applied Ergonomics, Vol. 27, No.5: 315-320, 1996 (e.J. Lin, P.G. Dempsey, J.L. Smith, 
M.M. Ayoub, and T.M. Bernard). 

"The NIOSH Lifting Equations: A Closer Look," Advances in Industrial Ergonomics and Safety 
VII, pp. 705-712, 1995. Edited by A.C. Bittner and P.C. Champney. London: Taylor and 
Francis. (P.G. Dempsey, M.M. Ayoub,and P.H. Westfall). 
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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, 1. 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-LoopPerformance 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. Rosiies). 

"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). 
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"The Role of Situation Awareness in Naturalistic Human Decision Making," Naturalistic 
Decision Making, C. Zambock and G. Klein (eds.), LEA, Hillsdale, NJ (in press) (M.R. 
Endsley). 

"Automation and Situation Awareness," Automation and Human Performance: Theory and 
Applications, R. Parasuraman and M. Mouloua (eds.) LEA, Hillsdale, NJ (in press) (M.R. 
Endsley). 

"Situation Awareness in Test and Evaluation," Handbook of Human Factors Testing and 
Evaluation, T. O'Brien and S. Charlton (eds.) LEA, Hillsdale, NJ (in press) (M.R. Endsley). 

''Task Performance inHeat: A Review," Ergonomics, 38(1), pp. 154-163, 1995 (J.D. Ramsey). 

"Evaluation and Control of Safety Hazards and Ergonomic Stessors in the Secondary Non­
Ferrous Smelting Industry: A Case Study," Advances in Industrial Ergonomics and Safety 
VII, Taylor and Francis, Ltd., pp. 315-322, 1995 (D.B. Kaber and J.D. Ramsey). 

Proceedings of the KondPurswell Occupational Ergonomics Symposium, 1995, Institute for 
Ergonomics Research, Department of Industrial Engineering, Texas Tech University, 
Lubbock, TX (edited by James L. Smith). 

"The Use of Biomechanical Methods in the Investigation of Changes in Lifting Strategies Over 
Extended Periods," International Journal of Industrial Ergonomics, Vol. 16, No.1, pp. 57-
71, 1995 (Maxwell T.Fogleman and James L. Smith). 

"The Effects of a back Belt on Posture, Strength, and Spinal Compressive Force During Lifting," 
International Journal of Industrial Ergonomics (submitted), (J.C. Woldstad and B.R. 
Sherman. 

"The Biomechanics of Slip and Falls in the Elderly," (Submitted) Submitted as a research paper 
to the International Ergonomics Association 13th Triennial Congress, Tampere, Finland, 
June, 1997, (T. Lockhart and J.C. Woldstad). 

"A Model to Predict Posture and Motion During Two-Dimensional Lifting," (Submitted) 
Submitted as a research paper to the International Ergonomics Association 13th Triennial 
Congress, Tampere, Finland, June 1997, (J.C. Woldstad, M.M. Ayoub, and P. Seeley). 

"The Effects of Multitasking on Quality Inspection in Advanced Manufacturing Systems," 
(accepted-in press) Proceedings of the 6th Industrial Engineering Research Conference, 
Miami, Florida, May, 1997, (J. Pesante, R.W. Williges andJ.C. Woldstad). 

"Posture Prediction for Static Sagittal-Plane Lifting," Journal of Biomechanics, 29(10), pp. 
1393-1397, 1996 (M.J. Dysart and J.C. Woldstad). 

"Manual Material Assist Devices," in A. Bhattacharya and J.D. McGlothlin (eds.), Handbook of 
Occupational Ergonomics, New York, NY: Marcel Dekker (1996) (J.C. Woldstad and R. 
Reasor). 
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"An Investigation of team Lifting using Psychophysical Methods," Proceedings of the 4th Pan 
Pacific Conference on Occupational Ergonomics, Taipei, Taiwan, November, 1996 , (S. 
Lee andJ.C. WOldstad). 

"A Biomechanical Model to Predict Static Sagittal-Plane Lifting Posture" (1996) Proceedings of 
the I Simposium Internacional de Ergonomimiaen Ingenieria Industrial, Aguacalientes, 
Mexico, September, 1996. 

"A Revised Posture Prediction Algorithm for Static Lifting," Proceedings of the First 
International Cyberspace Conference on Ergonomics, 1996. 

"Effect of Wheel Design on the Torques Applied to Large Hand Wheels," International Journal 
of Industrial Ergonomics, 15, pp. 205-213, 1995 (M.L. McMulkin and J.C. Woldstad). 

"Torques Applied to Large Hand Wheels," Applied Ergonomics, 26(1), pp. 55-60, 1995 (J.e. 
Woldstad, M.L. McMulkin, and C.A.Bussl). 

"The Effects of a Commercially Available Support Belt on Torso Posture, Lift Strength, and 
Spinal Compression," (accepted - in press) Proceedings of the 39th Annual Meeting of the 
Human Factors and Ergonomics Society, San Dieto, CA, October, 1995 (B.R. Sherman and 
J.C. Woldstad). 

"The Effect of Abdominal Support Belts (Back Belts) on Posture and Strength," (1995) 
Proceedings of the IX Simposium Internacional de Ingenieria Industrial,Instituto 
Tecnologico cd. Juarez, Mexico, September, 1995 (J.e. Woldstad and B.R. Sherman). 

"Development of Methodology in Biomechanical Simulation of Manual Lifting," International 
. Journal of Industrial Ergonomics, Vol. 13, pp. 271-288, 1994 (Simon H. Hsiang and M.M. 

Ayoub). 

"An Investigation of Variables Influencing Sustained Pinch Strength and Evaluation of Inter­
Study Variation in Independent Variable Effects," Advances in Industrial Ergonomics and 
Safety VI, pp. 601-608,1994 (Patrick G. Dempsey and M.M. Ayoub). 

"Biomechanics of Manual Material Handling Through Simulation," Advances in Industrial 
Ergonomics and Safety VI, pp. 635-640, 1994 (C.J. Lin, T.M. Bernard, M.M. Ayoub, and 
J.A. Macedo). 

"Biomechanics of Manual Material Handling Through Simulation," Proceedings of The 3rd Pan­
Pacific Conference on Occupational Ergonomics, pp. 376~380, 1994 (M.M. Ayoub). 

"Workplace Design Guidelines," Proceedings of the American Society of Safety Engineer's 
International Symposium on Ergonomics, pp. 134-140, 1994 (M.M. Ayoub). 

"Information Presentation for Expert Systems in Future Fighter Aircraft," International Journal 
of Aviation Psychology, 4(4), pp. 333-348, 1994 (M.R. Endsley and E.O. Kiris). 
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"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.), lOS 
Press, Amsterdam, pp. 409-412,1994 (M.R. 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 Research 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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"The Role of Crew Resource Management (CRM) in Achieving Team Situation Awareness in 
Aviation Settings," Proceedings of the 21st Conference of the Western European Association 
for Aviation Psychology, Dublin, Ireland, 1994 (M.M. Robertson and M.R Endsley). 

"A Taxonomy of Situation Awareness Errors," Proceedings of the 21st Conference of the 
Western European Association for Aviation Psychology, Dublin, Ireland, 1994 (M.R 
Endsley). 

"Situation Awareness in Dynamic Human Decision Making: Theory," Situational Awareness in 
Complex Systems, RD. Gilson, D.J. Garland, and J.M. Koonce (eds.), Embry-Riddle 
Aeronautical University Press, Daytona Beach, FL, pp. 27-58, 1994 (M.R Endsley). 

"Situation Awareness in Dynamic Human Decision Making: Measurement," Situational 
Awareness in Complex Systems,RD. Gilson, D.J. Garland, and J.M. Koonce (eds.)., Embry­
Riddle Aeronautical University Press, Daytona Beach, FL, pp. 79-97, 1994 (M.R Endsley). 

"Task Performance in Heat: A Review," Ergonomics, 38(l),pp. 154-163, 1995 (J.D. Ramsey). 

"Evaluation and Control of Hot Working Environments: Part I, Guidelines for the Practitioner," 
International Journal of Industrial Ergonomics, 14, pp. 119-127, 1994 (J.D. Ramsey, T.E. 
Bernard, and F.N. Dukes-Dobos). 

"Heat and Clothing Effects on Stay Times," Advances in Industrial Ergonomics and Safety V, R 
Nielsen and K. Jorgensen, Editors, Taylor and Francis, Ltd., pp. 435-441, 1993; and 
International Journal of Industrial Ergonomics, 13, pp. 157-168,1994 (J.D. Ramsey). 

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

"Effect of Wheel Design on the Torques Applied to Large Hand Wheels," International Journal 
of Industrial Ergonomics, 15, pp. 205-213, 1995 (M.L. McMulkin and J.e. Woldstad). 

''Torques Applied to Large Hand Wheels," Applied Ergonomics, 26(1), pp. 55-60, 1995 (J.e. 
Woldstad, M.L. McMulkin, and e.A. Bussi). 

"Dynamic Push and Pull Forces While Using a Manual Material Handling Assist Device," lIE 
Transactions, 26(3), pp. 77-88, 1994 (J.C. Woldstad and D.B. Chaffin). 

"Development of Methodology in Biomechanical Simulation of Manual Lifting," International 
Journal of Industrial Ergonomics, Vol. 13, pp. 271~288, 1994 (Simon H. Hsiang and M.M. 
Ayoub). 

"An Investigation of Variables Influencing Sustained Pinch Strength and Evaluation of Inter­
Study Variation in Independent Variable Effects," Advances in Industrial Ergonomics and 
Safety VI,. pp. 601-608, 1994 (Patrick G. Dempsey andM.M. Ayoub). 

14 



TO 1 ICCT610434-04 

"Biomechanics of Manual Material Handling Through Simulation," Advances in Industrial 
Ergonomics and Safety VI:J, pp. 635-640, 1994 (C.J. Lin, T.M. Bernard, M.M. Ayoub, and 
J.A. Macedo). 

"Workplace Design Guidelines," Proceedings of the American Society of Safety Engineer's 
International 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 ManualWork:J, 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 Factor.s and Ergonomics Society 38th Annual Meeting, (in press), 
1994 (C.M. Sommerich). 

15 



Dat e 

From 

DEPA RTMENT OF HEALTH & HU MAN SERVI C ES 

February 16, 2000 

Principal Engineer, OECSP 

Memorandum 

Su~ect Final Progress Report for entry into NIOSHTIC/NTIS for 
NIOSH Training Grant No. TOl CCT 610434 

To 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.: TOl 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. 

~~ 
Jo~ T. Talty, P.E., DEE 

cc: S. Board/B. Kuchinski, OECSP 

Enclosure 

fpr . ttu 




