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Preface

This focus text uses a storytelling approach to present 
the rich history of industrial engineering and its multitude 

of applications. This text traces the profession from its early 
days to the present day of digital engineering and additive 
manufacturing. The potpourri of stories includes the emergence 
of union movements, early human factors, early practices of 
ergonomics, the days of efficiency experts, the legend of cheaper by 
the dozen, the movement of scientific management, the evolution 
of manufacturing, the applications of management engineering, 
early management principles and movement, the emergence of 
formal industrial engineering, the diversification of industrial 
engineering, the risk of the fragmentation of industrial engineering, 
the offshoot professions and specializations, the struggle to keep 
the core (center) of industrial engineering, the mitigation of the 
splinter areas of the profession, the shadow functions of industrial 
engineering, the sustaining of the profession under a common 
core, the move into additive manufacturing applications, the 
concept of general digital engineering, and so on.

The text takes a relaxed and interesting storytelling tone to 
engage the interest of readers. The anecdotes recounted are based 
both on published literature as well as the author’s own direct 
education, experience, and practice of the profession. This is not 
a textbook. Rather, it is a book of stories used to highlight the 
versatility and applicability of industrial engineering.
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1

C h a p t e r  1

Personal Background 
for Industrial 
Engineering

Think like an IE, act like an IE.

ADEDEJI BADIRU

Industrial engineering of today is different from the 
industrial engineering of the past. The job shops of the past are 

now the digital shops of today. This speaks to the diversity and 
flexibility of the profession.

The main premise of writing this focus book is to recognize, 
celebrate, and promote the diversity and versatility of the 
unadulterated profession of industrial engineering. It is written 
from my own personal observation, education, experience, and 
direct practice. It is sort of an eyewitness account of the glory of 
industrial engineering. I envision that the storytelling approach 
of this focus book will inspire the study, practice, and spread of 
industrial engineering.



2   ◾   The Story of Industrial Engineering

In order to understand my fervent advocacy for industrial 
engineering, you will need to understand the story of how and why 
I was attracted to the profession in the first place, many decades 
ago. It is a very interesting background story. My first exposure 
to an industrial environment started in December 1972 in Lagos, 
Nigeria. Upon completion of my secondary school education at 
the famed Saint Finbarr’s College, Akoka, Yaba, Lagos, Nigeria, 
I was employed as a factory supervisor at Associated Industries 
Limited (AIL) at Apapa, a mainland suburb of Lagos. The company 
made mints (peppermint). I got the employment barely two weeks 
after graduation from the secondary school. So, I did not have 
much time to decompress from the rigidly controlled educational 
regimen of Saint Finbarr’s College, which was run as a tight ship 
by the principal, Reverend Father Denis Slattery, an Irish Priest. 
Father Slattery was popular throughout Nigeria at that time for 
his uncompromising commitment to seeing the school excel 
in academics, discipline, and sports. Fortunately, these three 
requirements fit my own personal attributes. So, I was a star 
scholar at the school. The discipline received under Father Slattery 
is still manifested today in my commitment to self-discipline. My 
Finbarr’s-sparked interest in sports, focused primarily on soccer, 
has continued to this day. My focus on academics at the school 
later transferred into the pursuit of advanced degrees. The fact that 
I easily and quickly secured employment at Associated Industries 
soon after leaving high school was due to the fact that I graduated 
from Saint Finbarr’s College with a Grade I Distinction in the 
West African Examination Council (WAEC) general external 
examination, which was required for graduation from high school 
in Nigeria at that time.

It was at AIL that I had my first taste of what would later 
become my profession of industrial engineering. At that time, I 
was not even aware of what industrial engineering was. What I 
knew was that some sort of better management was needed for 
AIL’s production operations. I was assigned to the sugar-milling 
department. My job was to supervise casual labor employees in 
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the process of pouring 100-pound bags of sugar into a large drum 
for the milling operation, which was one of the first stages of the 
peppermint production process. The factory engineer was an 
expatriate, who would always get furiously mad at me whenever 
the laborers mistakenly poured wet sugar into the machine, 
thereby causing a clog in the machine, which then necessitated 
production line shutdown. All of my workers were illiterate casual 
laborers, who did not know what was going on except that they 
were required to heave 100-pound bags of sugar over their heads to 
pour into the giant rotating drum, very much like a cement mixer. 
The workers could not peek into the drum to see what was going 
on inside of it.

It happened that wetness in the middle of the large bags of sugar 
could not be easily detected until the overhead pouring of the 
sugar into the large drum had started. Once gravity had taken over 
the downward flow of the granulated sugar, there was no manual 
avenue of stopping the flow without making a giant mess of spilled 
sugar all over the floor, which was a worse occurrence due to the 
unsalvageable loss of the raw material, the “almighty” costly sugar.

Visual or manual wetness inspection of the bags could not 
provide a priori foolproof assessment of the deep interior of each 
bag of sugar. There was no winning on the part of the workers. 
It was like a lottery pour each time. So, my team was usually at 
a loggerhead with the engineer. I suspected that the source of 
wetness in the bags of sugar was due to the poor storage facilities 
and the crude inventory system. Sometimes, retrieving the bags 
from storage to the production floor was a matter of last-in first-
out, which was convenient, but not optimal.

On one of his usual tirades after a clogged machine, the engineer 
threatened to “throw” me, as the responsible floor supervisor, out 
the window of the second floor of the factory building, should 
wet sugar be found in the machine again. It was right there and 
then that I decided to resign from AIL in March 1973. It was my 
pride and arrogance from my Saint Finbarr’s College education 
that made me want to quit and not subject myself to any further 
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insult from the engineer. Graduates of Saint Finbarr’s College 
were highly regarded and respected throughout Lagos in those 
days. We all went around town with our heads held high with 
pride. After all, we were the pupils and products of the prestigious 
school started in 1956 by Reverend Father Denis Slattery. Father 
Slattery was iconic throughout Lagos and many parts of Nigeria 
due to his multifaceted involvement in a variety of public issues, 
including being a school proprietor, a soccer referee, a coach, and 
a newspaper editor. So, for someone to assuage our reputation in 
public was the ultimate insult, which I was not ready to accept. 
So, I quit! In the United States a few years later, I analogized that 
quitting act to the scenes from Dolly Parton’s 9 to 5 movie.

After leaving AIL, subsequently, between April 1973 and 
December 1975, I worked as an accounts clerk at Union Trading 
Company; a graphic artist and clerical officer at the Lagos State 
Ministry of Education, Audio Visual Aids Section; and a bank 
clerk at the Central Bank of Nigeria. All through the almost three 
years of working elsewhere after AIL, I still felt the injustice meted 
out to the manual workers at AIL. Sometimes, I would feel guilty 
for not sticking it out at the plant so that I could continue to protect 
the workers from the factory engineer. I wondered what level of 
oppressive treatment the workers would continue to endure if their 
new supervisor could not protect them against the engineer like 
I tried to do. My experience and observations of the treatment of 
the low-level workers at AIL would later form my attraction to the 
profession of industrial engineering, through which I envisioned I 
would become a staunch advocate for industrial workers.

Based on my excellent high school examination result, employers 
always suspected that I would depart their employment in favor 
of pursuing further studies at a university. It was usually a matter 
of consternation for everyone to see me working with only a high 
school diploma instead of immediately going to a university. But, 
in fact, I had my plan of when and how I would move forward to 
some sort of university-level education. I had earlier met my future 
spouse, Iswat, while we both worked at the Lagos State Ministry of 
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Education in 1973–1974. It was while I was working at the Central 
Bank of Nigeria that I received several merit-based academic 
scholarships. One scholarship was for studying mechanical 
engineering in Germany. One scholarship was for studying fine 
arts at the University of Nigeria, Nsukka. One scholarship was for 
studying medicine in Nigeria. One scholarship was for studying 
industrial engineering in the United States. Although I did not 
fully understand what industrial engineering entailed at that time, 
I was still attracted to it because of the “industrial” component 
in the name and my lingering loathing of what I observed at AIL 
production lines. It was much later that I would understand the 
linkage of bad worker treatments to the emergence of unions for 
the purpose of protecting workers’ rights.

Faced with the opportunities of several fully paid scholarships, 
I chose to accept the scholarship for the study of industrial 
engineering in the United States. In addition to satisfying my 
“industrial” urge, the thrill of traveling to the United States 
played a role in my choice of which scholarship to accept. With 
a full scholarship from the Federal Republic of Nigeria, I could 
have gone to any university of my choice in the United States, 
with the normal admission process, of course. In my search for a 
U.S. university, I looked at names that rang a bell for me along the 
lines of “technological,” “technical,” “Institute,” “Tech,” etc. I did 
not discriminate among schools, because I did not know better 
regarding what constituted a better school in the United States. To 
me at that time, all U.S. schools were equally appealing; after all, 
they were all located in the great United States. So, the discriminant 
in my decision was the technical-sounding name of the school. 
It was for this reason that I applied to Tennessee Technological 
University just as well as I applied to Massachusetts Institute of 
Technology, Georgia Institute of Technology, California Institute 
of Technology, and Virginia Polytechnic Institute. Although I 
got accepted to several prestigious universities, I chose Tennessee 
Technological University. In my naïve mind of those days, it had 
the best-sounding name, and it accorded me the fastest and most 
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responsive communication in the back-and-forth snail-mail 
iterations of the admissions process of the mid-1970s.

EXERCISING IE THINKING
The opening quote at the beginning of this chapter typifies 
how I have practiced, taught, mentored, and lectured industrial 
engineering for decades. Industrial engineers are known for 
making things better. In effect, industrial engineers make products 
better. I pride myself on being a product advocate, always thinking 
of how to help manufacturers make their products better. Many 
a time, I have directly contacted manufacturers to give them 
constructive feedback on my direct experience with their products 
and how I believe the products could be improved.

I shudder when consumers complain about products without 
offering constructive product-improvement suggestions based on 
direct usage experience. Product quality is a two-way affair. Quality, 
as designed and manufactured by the producer, is one thing. 
Quality, as practiced and perceived by the consumer, is a different 
thing. When a disconnect happens, many times it is because the 
user does not follow the user’s guide provided by the manufacturer.

No product is ever made perfect from the beginning. Good quality 
often evolves over time and over several iterations of incremental 
improvements. A product that a manufacturer attempts to make 
perfect at the first introduction may never reach the market. A case 
example occurred when I visited a local Wuse Market in Abuja, 
Nigeria in 1994 with the goal of buying locally-made products as 
a part of my proactive product assessment efforts for the purpose 
of identifying flaws, the feedback for which could be used by the 
producers to improve their products. The seller insisted that I should 
buy an imported brand because it offered better quality. She was 
baffled when I insisted that it was the local brand that I desired to 
buy, not because of lower cost, but because that was my preference.

My views and thinking about product reviews are shaped by 
my industrial engineering education as narrated in the chapters 
that follow.



Why Industrial Engineering? 
Badiru, A. B. (Ed.). 2014a, Handbook of Industrial and Systems Engineering, 2nd
ed. Boca Raton, FL: Taylor and Francis Group. 
Badiru, A. B. 2014b, Quality Insights: The DEJI® Model for Quality Design,
Evaluation, Justification, and Integration. International Journal of Quality
Engineering and Technology, Vol. 4, No. 4, pp. 369–378. 
Badiru, A. B. and Thomas, M. U. (Eds.). 2009, Handbook of Military Industrial
Engineering. Boca Raton, FL: Taylor and Francis Group. 
Emerson, H. P. and Naehring, D. C. E. 1988, Origins of Industrial Engineering: The
Early Years of a Profession. Norcross, GA: Industrial Engineering and Management
Press, Institute of Industrial Engineers. 
Martin-Vega, L. A. 2001, The Purpose and Evolution of Industrial Engineering, in
Zandin, K. B. (Ed.), Maynard's Industrial Engineering Handbook, 5th ed. New York,
NY: McGraw-Hill. 
Salvendy, G. (Ed.). 2001, Handbook of Industrial Engineering: Technology and
Operations Management, 3rd ed. New York, NY: John Wiley and Sons. 
Shtub, A. and Cohen, Y. 2016, Introduction to Industrial Engineering, 2nd ed. Boca
Raton, FL: Taylor and Francis Group. 
Sink, D. S. Poirier, D. F. and Smith, G. L. 2001, Full Potential Utilization of Industrial
and Systems Engineering in Organizations, in Salvendy, G. (Ed.), Handbook of
Industrial Engineering: Technology and Operations Management, 3rd ed. New York,
NY: John Wiley and Sons. 
Zandin, K. B. (Ed.). 2001, Maynard's Industrial Engineering Handbook, 5th ed. New
York, NY: McGraw-Hill. 

 
Process Improvement in Industrial Engineering 
Drucker, P. F. 1993, The Post Capitalist Society. New York, NY: Harper Collins. 
Hammer, M. and Champy, J. 1993, 2001, 2003, Reengineering the Corporation: A
Manifesto for Business Revolution. New York, NY: Harper Business. 
Heminger, A. R. 2014, Industrial Revolution, Customers, and Process Improvement,
in Badiru, A. B. (Ed.), Handbook of Industrial and Systems Engineering. Boca
Raton, FL: Taylor and Francis Group. 
Pande, P. S. , Neuman, R. P. and Cavanaugh, R. R. 2000, The Six Sigma Way:
How GE, Motorola, and Other Top Companies Are Honing Their Performance. New
York, NY: McGraw-Hill. 
Smith, A. orig . 1776, 2012, The Wealth of Nations. London: Simon & Brown. 
Womack, J. P. and Jones, D. T. 2003, Lean Thinking: Banish Waste and Create
Wealth in Your Corporation. New York, NY: Free Press. 

 
Performance Measurement in Industrial Engineering 
Akao, Y. (Ed.). 1990, QFD: Quality Function Deployment. Cambridge, MA:
Productivity Press. 
Baldrige Performance Excellence Program . 2011, 2011–2012 Baldrige Criteria for
Performance Excellence. Gaithersburg, MD: National Institute of Standards and
Technology.



Barrett, R. , March 4, 1999a, Liberating the Corporate Soul. Arlington, VA:
Presentation to The Performance Center. 
Barrett, R. 1999b, Liberating the Corporate Soul. Alexandria, VA: Fulfilling Books. 
Becker, B. , Huselid, M. A. and Ulrich, D. 2001, The HR Scorecard: Linking People,
Strategy and Performance. Boston, MA: Harvard Business School Press. 
Bititci, U. , Garengo, P. , Dörfler, V. , and Nudurupati, S. 2012, Performance
Measurement: Challenges for Tomorrow, International Journal of Management
Reviews, Vol. 14, No. 3. pp. 305–327. 
Bourne, M. , Neely, A. , Platts, K. and Mills, J. 2002, The Success and Failure of
Performance Measurement Initiatives: Perceptions of Participating Managers,
International Journal of Operation and Production Management, Vol. 22, pp.
1288–1310. 
Brown, M. G. 1996, Keeping Score: Using the Right Metrics to Drive World-Class
Performance. New York, NY: AMACOM Books. 
Brown, M. G. 2000, Winning Score: How to Design and Implement Organizational
Scorecards. Portland, OR: Productivity Press. 
Busi, M. and Bititci, U. S. 2006, Collaborative Performance Management: Present
Gaps and Future Research, International Journal of Productivity and Performance
Management, Vol. 55, pp. 7–25. 
Coleman, G. D. and Clark, L. A. 2001, A Framework for Auditing and Assessing
Non-Financial Performance Measurement Systems, in Proceedings of the Industrial
Engineering Research Conference. [CD-ROM]. 
Coleman, G. D. and Clark, L. A. 2014, Strategic Performance Measurement, in
Badiru, A. B. (Ed.), Handbook of Industrial and Systems Engineering. Boca Raton,
FL: Taylor and Francis Group. 
Coleman, G. D. , Costa, J. and Stetar, W. 2004, The Measures of Performance:
Managing Human Capital Is a Natural Fit for Industrial Engineers, IE: Industrial
Engineering, Vol. 36, pp. 40–44. 
Coleman, G. D. and Koelling, C. P. 1998, Estimating the Consistency of Third-Party
Evaluator Scoring of Organizational Self-Assessments, Quality Management
Journal, Vol. 5, pp. 31–53. 
Coleman, G. D. , Koelling, C. P. and Geller, E. S. 2001, Training and Scoring
Accuracy of Organisational Self-Assessments, International Journal of Quality
Reliability Management, Vol. 18, pp. 512–527. 
Coleman, G. D. , Van Aken, E. M. and Shen, J. 2002, Estimating Interrater
Reliability of Examiner Scoring for a State Quality Award, Quality Management
Journal, Vol. 9, pp. 39–58. 
Cooper, W. W. , Seiford L. M. , and Zhu, J. (Eds.). 2004, Handbook on Data
Envelopment Analysis. New York, NY: Springer. 
Deal, T. E. and Kennedy, A. 1982, Corporate Cultures. Reading, MA: Addison-
Wesley. 
Delbecq, A. L. , Van De Ven, A. H. and Gustafson, D. H. 1975, Group Techniques
for Program Planning: A Guide to Nominal Group and Delphi Processes. Middleton,
WI: Green Briar. 
Deming, W. E. 1960, Sample Design in Business Research. New York, NY: Wiley. 
Deming, W. E. 1993, The New Economics for Industry, Government, and Education.
Cambridge, MA: MIT Center for Advanced Engineering Study. 
Drucker, P. F. 1954, The Practice of Management. New York, NY: Harper and Row. 
Drucker, P. F. 1998, The Next Information Revolution, Forbes ASAP, pp. 47–58. 
Farris, J. A. , Van Aken, E. M. , Letens, G. Chearksul, P. and Coleman, G. 2011,
Improving the Performance Review Process: A Structured Approach and Case
Application, International Journal of Operations and Production Management, Vol.
31, pp. 376–404.



Garvin, D. A. 1984, What Does “Product Quality” Really Mean?, Sloan Management
Review, Vol. 26, pp. 25–43. 
GOAL/QPC . 1985, The Memory Jogger, Salem, NH: GOAL/QPC. 
Hamel, G. 2002, Leading the Revolution. Cambridge, MA: Harvard Business School
Press. (Revised). 
Hamel, G. and Prahalad, C. K. 1996, Competing for the Future. Cambridge, MA:
Harvard Business School Press. 
Ishikawa, K. 1985, What Is Total Quality Control? The Japanese Way (trans. Lu, D.
J. ). Englewood Cliffs, NJ: Prentice Hall. 
Kaplan, R. S. and Norton, D. P. 1992, The Balanced Scorecard: Measures That
Drive Performance, Harvard Business Review, Vol. 70, pp. 71–79. 
Kaplan, R. S. and Norton, D. P. 1996, Using the Balanced Scorecard as a Strategic
Management System, Harvard Business Review, Vol. 74, pp. 75–85. 
Keinath, B. J. and Gorski, B. A. 1999, An Empirical Study of the Minnesota Quality
Award Evaluation Process, Quality Management Journal, Vol. 6, pp. 29–38. 
Kennerley, M. and Neely, A. 2002, A Framework of the Factors Affecting the
Evolution of Performance Measurement Systems, International Journal of
Operations and Production Management, Vol. 22, pp. 1222–1245. 
Kilmann, R. 1989, Managing Beyond the Quick Fix. San Francisco, CA: Jossey-
Bass. 
Kilmann, R. and Saxton, M. J. 1983, Kilmann-Saxton Culture Gap Survey. Tuxedo,
NY: XICOM. 
Kizilos, T. 1984, Kratylus Automates His Urnworks, Harvard Business Review, Vol.
62, pp. 136–144. 
Kubiak, T. M. and Benbow, D. W. 2009, The Certified Six Sigma Black Belt
Handbook, 2nd ed. Milwaukee, WI: Quality Press. 
Lawton, R. 2002, Balance Your Balanced Scorecard, Quality Progress, Vol. 35, pp.
66–71. 
Leedy, P. D. and Ormrod, J. E. 2001, Practical Research: Planning and Design.
Upper Saddle River, NJ: Merrill Prentice Hall. 
Mallak, L. A. , Bringelson, L. S. and Lyth, D. M. 1997, A Cultural Study of ISO 9000
Certification, International Journal of Quality and Reliability Management, Vol. 14,
pp. 328–348. 
Mallak, L. A. and Kurstedt, H. A. 1996, Using Culture Gap Analysis to Manage
Organizational Change, Engineering Management Journal, Vol. 8, pp. 35–41. 
Medina-Borja, A. M. , Pasupathy, K. S. and Triantis, K. 2006, Large-Scale Data
Envelopment Analysis (DEA) Implementation: A Strategic Performance
Management Approach, Journal of the Operational Research Society, Vol. 58, pp.
1084–1098. 
Miller, D. 1984, Profitability = Productivity + Price Recovery, Harvard Business
Review, Vol. 62, pp. 145–153. 
Muckler, F. A. and Seven, S. A. 1992, Selecting Performance Measures: “Objective”
Versus “Subjective” Measurement, Human Factors, Vol. 34, pp. 441–455. 
Neely, A. 1999, The Performance Measurement Revolution: Why Now and What
Next?, International Journal of Operations and Production Management, Vol. 19, pp.
205–228. 
Neely, A. , Bourne, M. and Adams, C. 1999, Better Budgeting or Beyond Budgeting?
Measuring Business Excellence, Vol. 7, pp. 22–28. 
Nørreklit, H. 2003, The Balanced Scorecard: What Is the Score? A Rhetorical
Analysis of the Balanced Scorecard, Accounting, Organizations and Society, Vol.
28, pp. 591–619. 
Peters, T. J. and Waterman, R. H. Jr 1982, In Search of Excellence: Lessons from
America's Best-Run Companies. New York, NY: Warner Books.



Pfeffer, J. and Sutton, R. I. 2000, The Knowing-Doing Gap: How Smart Companies
Turn Knowledge into Action. Boston, MA: Harvard Business School Press. 
Pineda, A. J. 1996, Productivity Measurement and Analysis (Module 4), in
Prokopenko, J. and North, K. (Eds.), Productivity and Quality Management: A
Modular Programme. Geneva, Switzerland: International Labor Organization. 
Rucci, A. J. , Kirn, S. P. and Quinn, R. T. 1998, The Employee-Customer-Profit
Chain at Sears, Harvard Business Review, Vol. 76, pp. 82–97. 
Sink, D. S. 1985, Productivity Management: Planning, Measurement and Evaluation,
Control and Improvement. New York, NY: Wiley. 
Sink, D. S. and Tuttle, T. C. 1989, Planning and Measurement in Your Organization
of the Future. Norcross, GA: IIE Press. 
Sumanth, D. J. 1998, Total Productivity Management: A Systematic and
Quantitative Approach to Compete in Quality, Price, and Time. Boca Raton, FL: St.
Lucie Press. 
Thompson, A. A., Jr. and Strickland A. J., III . 2003, Strategic Management:
Concepts and Cases, 13th ed. Boston, MA: Irwin/McGraw-Hill. 
Thor, C. G. 1998, Designing Feedback. Menlo Park, CA: Crisp Publications. 
Tufte, E. R. 1997a, Visual and Statistical Thinking: Displays of Evidence for Decision
Making. Cheshire, CT: Graphics Press. 
Tufte, E. R. 1997b, Visual Explanations: Images and Quantities, Evidence and
Narrative. Cheshire, CT: Graphics Press. 
Wheeler, D. J. 1993, Understanding Variation: The Key to Managing Chaos.
Knoxville, TN: SPC Press. 

 
Industrial Engineering and Lean Manufacturing 
Askin, R. G. and Goldberg, J. B. 2002, Design and Analysis of Lean Production
Systems. New York, NY: Wiley. 
Badar, M. A. 2014, Lean Manufacturing Cell, in A. B. Badiru (Ed.), Handbook of
Industrial and Systems Engineering. Boca Raton, FL: Taylor and Francis Group. 
Badar, M. A. and Johnston, C. 2004, Lean Application in Organizing a
Manufacturing Cell, in Proceedings of the IIE Annual Conference 2004, Solutions
[CD-ROM], Houston, TX, May 15–19. 
Brian, S. 2003, Case Study in Creating a Work Cell – JIT, TPM and 5S
Implementation, in IIE 2003 Solutions Conference, Track: Lean Concepts and
Applications, Portland, OR, May 17–21. 
Detty, R. B. and Yingling, J. C. 2000, Quantifying Benefits of Conversion to Lean
Manufacturing with Discrete Event Simulation: A Case Study, International Journal
of Production Research, Vol. 38, No 2, pp. 429–445. 
Durham, D. R. 2003, Lean and Green: Improving Productivity and Profitability,
Manufacturing Engineering, Vol. 131, No 3, p. 16. 
Elliott, G. 2003, The Race to Six Sigma, Industrial Engineer, Vol. 35, No. 10, pp.
30–34. 
Minty, G. 1998, Production Planning and Controlling. Tinley Park, IL: Goodheart-
Willcox. 
Monden, Y. 1998, Toyota Production System: An Integrated Approach to Just-in-
Time, 3rd ed. Norcross, GA: Institute of Industrial Engineers. 
Parks, C. M. 2003, The Bare Necessities of Lean, Industrial Engineer, Vol. 35, No.
8, pp. 39–42. 



Pondhe, R. , Asare, S. A. , Badar, M. A. , Zhou, M. , and Leach, R. 2006, Applying
Lean Techniques to Improve an Emergency Department, in Proceedings of the IIE
Annual Conference 2006, Session: IERC03 Engineering Management 6 [CD-ROM],
Orlando, FL, May 20–24. 
Sawle, S. S. , Pondhe, R. , Asare, S. A. , Badar, M. A. , and Schindel, W. 2005,
Economic Analysis of a Lawn Mower Manufacturing System Based on Systems
Engineering Approach, IIE Annual Conference 2005, Research Track: Engineering
Economics, Atlanta, GA, May 14–18. 
Sobek, D. K. and Jimmerson, C. 2003, Innovating Health Care Delivery Using
Toyota Production System Principles, A Proposal to the National Science
Foundation Innovation and Organizational Change Program, retrieved on
September 21, 2003, from
http://www.coe.montana.edu/ie/faculty/sobek/IOC_Grant/proposal.htm. 
Standard, C. and Davis, D. 1999, Running Today’s Factory: A Proven Strategy for
Lean Manufacturing. Cincinnati, OH: Hanser Gardner Publications. 
Thomson, B. A. and Badar, M. A. 2004, Receiving Area Improvement Using Lean
Concepts and Simulation, in Proceedings of the 2004 NAIT Selected Papers [CD-
ROM], Louisville, KY, October 19–23. 

 
Industrial Engineering and Human Factors 
Bailey, R. W. 1996, Human Performance Engineering, 3rd ed. Upper Saddle River,
NJ: Prentice Hall. 
Bennett, K. B. and Flach, J. M. 1992, Graphical Displays: Implications for Divided
Attention, Focused Attention, and Problem Solving, Human Factors, Vol. 34, No. 5,
pp. 513–533. 
Browne, G. J. and Ramesh, V. 2002, Improving Information Requirements
Determination: A Cognitive Perspective, Information and Management, Vol. 39, pp.
625–645. 
CAIB . 2003, The Columbia Accident Investigation Board Final Report, NASA.
Retrieved August 4, 2004, at http://www.caib.us. 
Campbell, G. E. and Bolton, A. E. 2003, Fitting Human Data with Fast, Frugal, and
Computable Models of Decision Making, in Proceedings of the Human Factors and
Ergonomics Society 47th Annual Meeting, Human Factors and Ergonomics Society,
Santa Monica, CA, pp. 325–329. 
Degani, A. and Wiener, E. L. 1993, Cockpit Checklists: Concepts, Design, and Use,
Human Factors, Vol. 35, No. 2, pp. 345–359. 
Doggett, A. M. 2004, A Statistical Comparison of Three Root Cause Analysis Tools,
Journal of Industrial Technology, Vol. 20, No. 2, pp. 2–9. 
Dreyfus, H. L. 1997, Intuitive, Deliberative, and Calculative Models of Expert
Performance, in Zsambok, C. E. and Klein, G. (Eds.), Naturalistic Decision Making.
Mahwah, NJ: Lawrence Erlbaum. 
Endsley, M. R. 2000a, Theoretical Underpinnings of Situation Awareness: A Critical
Review, in Endsley, M. R. and Garland, D. J. (Eds.), Situation Awareness Analysis
and Measurement. Mahwah, NJ: Lawrence Erlbaum. 
Endsley, M. R. 2000b, Direct Measurement of Situation Awareness: Validity and
Use of SAGAT, in Endsley, M. R. and Garland, D. J. (Eds.), Situation Awareness
Analysis and Measurement. Mahwah, NJ: Lawrence Erlbaum. 
Endsley, M. R. 2001, Designing for Situation Awareness in Complex Systems, in
Proceedings of the Second International Workshop of Symbiosis of Humans,
Artifacts, and Environments, Kyoto, Japan.



Endsley, M. R. 2002, From Cognitive Task Analysis to System Design,
CTAResource.com Tutorial. 
Eurocontrol . 2003, The Development of Situation Awareness Measures in ATM
Systems. European Organisation for the Safety of Air Navigation. Retrieved June
18, 2004, at www.eurocontrol.int/humanfactors/docs/HF35-HRS-HSP-005-REP-
01withsig.pdf. 
Federal Aviation Administration . 1990, Profile of Operational Errors in the National
Aerospace System, Technical Report. Washington, DC. 
Fiore, S. M. Cuevas, H. M. , and Oser, R. L. 2003, A Picture Is Worth a Thousand
Connections: The Facilitative Effects of Diagrams on Mental Model Development,
Computers in Human Behavior, Vol. 19, pp. 185–199. 
Flach, J. M. 1995, Situation Awareness: Proceed with Caution, Human Factors, Vol.
37, No. 1, pp. 149–157. 
Frantz, J. P. and Rhoades, T. P. 1993, A Task-Analytic Approach to the Temporal
and Spatial Placement of Product Warnings, Human Factors, Vol. 35, pp. 719–730. 
Giggerenzer, G. and Todd, P. 1999, Simple Heuristics That Make Us Smart. Oxford,
UK: Oxford University Press. 
Gordon, S. E. 1994, Systematic Training Program Design. Upper Saddle River, NJ:
Prentice Hall. 
Gray, W. D. and Fu, W. T. 2004, Soft Constraints in Interactive Behavior: The Case
of Ignoring Perfect Knowledge in-the-World for Imperfect Knowledge in-the-Head,
Cognitive Science, Vol. 28, pp. 359–382. 
Hancock, P. A. , Wulf, G. , Thom, D. , and Fassnacht, P. 1990, Driver Workload
During Differing Driving Maneuvers, Accident Analysis and Prevention, Vol. 22, No.
3, pp. 281–290. 
Hansen, J. P. 1995, An Experimental Investigation of Configural, Digital, and
Temporal Information on Process Displays, Human Factors, Vol. 37, No. 3, pp.
539–552. 
Hebb, D. O. 1955, The Organization of Behavior. New York, NY: John Wiley and
Sons. 
Hebb, D. O. 1976, Physiological Learning Theory, Journal of Abnormal Child
Psychology, Vol. 4, No. 4, pp. 309–314. 
Jedetski, J. , Adelman, L. , and Yeo, C. 2002, How Web Site Decision Technology
Affects Consumers, IEEE Internet Computing, Vol. 6, No. 2, pp. 72–79. 
Johnson, A. 2003, Procedural Memory and Skill Acquisition, in Healy, A. F. ,
Proctor, R. W. , and Weiner, I. B. (Eds.), Handbook of Psychology, Experimental
Psychology. New York, NY: John Wiley. 
Jones, M. and Polk, T. A. 2002, An Attractor Network Model of Serial Recall,
Cognitive Systems Research, Vol. 3, pp. 45–55. 
Katz, M. A. and Byrne, M. D. 2003, Effects of Scent and Breadth on Use of Site-
Specific Search on e-Commerce Web Sites, ACM Transactions on Computer-
Human Interaction, Vol. 10, No. 3, pp. 198–220. 
Kemp, T. 2001, CRM stumbles amid usability shortcomings. Internet Week Online.
April 6. Retrieved August 4, 2004, at
www.internetweek.com/newslead01/lead040601.htm. 
Khattak, A. , Kanafani, A. , and Le Colletter, E. 1994, Stated and Reported Route
Diversion Behavior: Implications of Benefits of Advanced Traveler Information
Systems, in Transportation Research Record, No. 1464, 28. 
Klein, G. 2000, Sources of Power. Cambridge, MA: MIT Press. 
Klein, G. A. 1993, A Recognition-Primed Decision (RPD) Model of Rapid Decision
Making, in Klein, G. A. , Orasanu, J. , Calderwood, J. , and MacGregor, D. (Eds.),
Decision Making in Action: Models and Methods. Norwood, NJ: Ablex Publishing.



Konz, S. and Johnson, S. 2000, Work Design: Industrial Ergonomics. Scottsdale,
AZ: Holcomb Hathaway. 
Lachman, R. , Lachman, J. L. , and Butterfield, E. C. 1979, Cognitive Psychology
and Information Processing. Chapter 9 Semantic Memory. New York, NY: John
Wiley and Sons. 
Lamoreux, T. 1997, The Influence of Aircraft Proximity Data on the Subjective
Mental Workload of Controllers on the Air Traffic Control Task, Ergonomics, Vol. 42,
No. 11, pp. 1482–1491. 
Laughery, K. R. and Hammond, A. 1999, Overview, in Wogalter, M. S. , DeJoy, D.
M. , and Laughery, K. R. (Eds.), Warnings and Risk Communication. Boca Raton,
FL: Taylor and Francis Group. 
Marble, J. L. , Medema, H. D. , and Hill, S. G. 2002, Examining Decision-Making
Strategies Based on Information Acquisition and Information Search Time, in
Proceedings of the Human Factors and Ergonomics Society 46th Annual Meeting,
Human Factors and Ergonomics Society, Santa Monica, CA. 
Miller, G. A. 1956, The Magical Number Seven, Plus or Minus Two, Psychological
Review, Vol. 63, pp. 81–97. 
Mullen, J. 2004, Investigating Factors That Influence Individual Safety Behavior at
Work, Journal of Safety Research, Vol. 35, pp. 275–285. 
Nielsen, J. 1999. When Bad Designs Become the Standard. Alertbox, November 14.
Retrieved August 4, 2004, at www.useit.com/alertbox/991114.html. 
Norman, D. A. 1988, The Design of Everyday Things. New York, NY: Basic Books. 
Ordonez, L. and Benson, L. 1997, Decisions Under Time Pressure: How Time
Constraint Affects Risky Decision Making, Organizational Behavior and Human
Performance, Vol. 71, No. 2, pp. 121–140. 
Overbye, T. J. , Sun, Y. , Wiegmann, D. A. , and Rich, A. M. 2002, Human Factors
Aspects of Power Systems Visualizations: An Empirical Investigation, Electric Power
Components and Systems, Vol. 30, pp. 877–888. 
Persaud, C. H. and Resnick, M. L. 2001, The Usability of Intelligent Vehicle
Information Systems with Small Screen Interfaces, in Proceedings of the Industrial
Engineering and Management Systems Conference, Institute of Industrial
Engineers. Dallas, Texas, May, 21–23, 2001. 
Rasmussen, J. 1993, Deciding and Doing: Decision Making in Natural Contexts, in
Klein, G. A. , Orasanu, J. , Calderwood, J. , and MacGregor, D. (Eds.), Decision
Making in Action: Models and Methods. Norwood NJ: Ablex Publishing. 
Reason, J. 1990, Human Error. New York, NY: Cambridge University Press. 
Resnick, M. L. 2001, Task Based Evaluation in Error Analysis and Accident
Prevention, in Proceedings of the Human Factors and Ergonomics Society 45th
Annual Conference, Human Factors and Ergonomics Society. Minneapolis,
Minnesota, October 8–12, 2001. 
Resnick, M. L. 2003, Building the Executive Dashboard, in Proceedings of the
Human Factors and Ergonomics Society 47th Annual Conference, Human Factors
and Ergonomics Society. Denver, Colorado, October 13–17, 2003. 
Resnick, M. L. 2014, Human Factors, in Badiru, A. B. (Ed.), Handbook of Industrial
and Systems Engineering. Boca Raton, FL: Taylor and Francis Group, pp. 431–453. 
Rodgers, M. D. , Mogford, R. H. , and Strauch B. , 2000, Post Hoc Assessment of
Situation Awareness in Air Traffic Control Incidents and Major Aircraft Accidents, in
Endsley, M. R. and Garland, D. J. (Eds.), Situation Awareness Analysis and
Measurement. Mahwah, NJ: Lawrence Erlbaum. 
Roth, E. M. , Bennett, K. B. , and Woods, D. D. 1987, Human Interaction with an
Intelligent Machine, International Journal of Man-Machine Studies, Vol. 27, pp.
479–525.



Roth, E. M. , Gualtieri, J. W. , Elm, W. C. , and Potter, S. S. 2002, Scenario
Development for Decision Support System Evaluation, in Proceedings of the Human
Factors and Ergonomics Society 46th Annual Meeting, Human Factors and
Ergonomics Society, Santa Monica, CA. 
Sanders M. S. and McCormick E. J. 1993, Human Factors in Engineering and
Design, 7th ed. New York, NY: McGraw-Hill. 
Schwartz, B. 2004, The Paradox of Choice. New York, NY: HarperCollins. 
Scielzo, S. , Fiore, S. M. , Cuevas, H. M. , and Salas, E. 2002, The Utility of Mental
Model Assessment in Diagnosing Cognitive and Metacognitive Processes for
Complex Training, in Proceedings of the Human Factors and Ergonomics Society
46th Annual Meeting, Human Factors and Ergonomics Society, Santa Monica, CA. 
Simon, H. A. 1955, A Behavioral Model of Rational Choice, Quarterly Journal of
Economics, Vol. 69, pp. 99–118. 
Snodgrass, J. G. , Levy-Berger, G. , and Haydon, M. 1985, Human Experimental
Psychology. New York, NY: Oxford University Press. 
Stevens, S. S. 1975, Psychophysics. New York, NY: Wiley. 
Swain, A. D. and Guttman, H. E. 1983, A Handbook of Human Reliability Analysis
with Emphasis on Nuclear Power Plant Applications. NUREG/CR-1278,
Washington, DC: USNRC. 
Swezey, R. W. and Llaneras, R. E. 1997, Models in Training and Instruction, in
Salvendy G. (Ed.), Handbook of Human Factors and Ergonomics, 2nd ed. New
York, NY: Wiley. 
Taatgen, N. A. and Lee, F. J. 2003, Production Compilation: A Simple Mechanism to
Model Complex Skill Acquisition, Human Factors, Vol. 45, No. 1, pp. 61–76. 
Tulving, E. 1989, Remembering and Knowing the Past, American Scientist, Vol. 77,
pp. 361–367. 
Wickens, C. D. and Hollands, J. G. 2000, Engineering Psychology and Human
Performance. Upper Saddle River, NJ: Prentice Hall. 
Wickens, C. D. , Lee, J. D. , Liu, Y. , and Gordon-Becker, S. E. 2004, An
Introduction to Human Factors Engineering, 2nd ed. Upper Saddle River, NJ:
Prentice Hall. 
Wogalter, M. S. and Leonard, S. D. 1999, Attention Capture and Maintenance, in
Wogalter, M. S. , DeJoy, D. M. , and Laughery, K. R. (Eds.), Warnings and Risk
Communication. Boca Raton, FL: Taylor and Francis Group. 

 
Industrial Engineering and Digital Engineering 
Badiru, A.B. , Valencia, V.C. and Liu, D. 2017, Additive Manufacturing Handbook:
Product Development for the Defense Industry. Boca Raton, FL: Taylor and Francis
Group. 

 
Industrial Engineering Around and About 
Badiru, A. B. 2009, Global Situational Awareness Using Project Management,
Industrial Engineer, Vol. 41, No. 11, pp. 22–26. 
Badiru, A. B. 2012, Application of the DEJI Model for Aerospace Product Integration,
Journal of Aviation and Aerospace Perspectives (JAAP), Vol. 2, No. 2, pp. 20–34.



Badiru, A. B. 2014, Quality Insights: The DEJI Model for Quality Design, Evaluation,
Justification, and Integration, International Journal of Quality Engineering and
Technology, Vol. 4, No. 4, pp. 369–378. 
Badiru, A. B. 2015, A Systems Model for Global Engineering Education: The 15
Grand Challenges, Engineering Education Letters, Vol. 1, No. 1, pp. 1–14. 
Badiru, A. B. and Baxi, H. J. 1994, Industrial Engineering Education for the 21st
Century, Industrial Engineering, Vol. 26, No. 7, pp. 66–68. 

 


