
Department, Number, and Title of Course:
Engineering, Engineering 360.01 “History of Ancient Engineering” 
Description:  History of ancient engineers, engineering processes and products.  Counts as a GEC History course.
Level, Credits, Class Time Distribution:  U5, 3 – 1 1/2 hr lectures, WI quarter
Prerequisite: English 110 or equivalent
Textbook(s) and/or Other Required Material:
1. “The Ancient Engineers” by L. Sprague de Camp.

2. “Engineering in the Ancient World,” J.G. Landels.
3. Lecture notes in Carmen website.
Course Goal:

This course will cover historical background of ancient engineers and engineering processes and products. The goal of this course is to:


Increase the student’s technical literacy by increasing their knowledge of how technology has shaped human history and how people have shaped technology as well as the benefits and risks of technologies.
Goals/objectives of History GEC Survey Courses (HLO):
1. Students acquire a perspective on history and an understanding of the factors that shape human activity.

2. Students display knowledge about the origins and nature of contemporary issues and develop a foundation for future comparative understanding.

3. Students think, speak, and write critically about primary and secondary historical sources by examining diverse interpretations of past events and ideas in their historical contexts.
Course Learning Objectives (CLO):

At the end of the quarter, students will:

1. acquire the perspective on history and knowledge of the genesis, evolution, and revolution of engineering;
2. understand the fundamental nature of engineering from various geographical, cultural, and historical  perspectives;
3. achieve the historical awareness of functions, aesthetics, designs, and analyses of engineering works;
4. develop critical thinking about engineering problems as to how, why, and with what were engineering works constructed in the past;
5. comprehend historical engineering disasters and recognize that today’s and tomorrow’s successes are the fruits of yesterday’s failures;
6. place current engineering problems and issues in their larger historical context, and 
7. increase their communications skills through essay exams, papers, and discussions.
Topics Covered:
1. INTRODUCTION: (Carmen Ch. 1) HLO 1, 2, 3; CLO 1
What is Engineering; What is an Engineer; What Makes and Engineer Different From Others;
The Numerous Engineering Works and Disciplines;
The History of Engineering; A Prelude: Prehistoric to Modern Engineering;
Phases of History of Engineering: Pre-Scientific Revolution, Industrial Revolution, Second Industrial Revolution, and Information Revolution.
2. HISTORICAL PERSPECTIVES OF ENGINEERING: (Carmen Ch. 2; de Camp Ch. 1) HLO 1, 2, 3; CLO 1, 2, 3
Why Understanding Historical Aspects of Engineering is Important?

The Origin of Engineering in Ancient Setting; 
Food Producing Revolution; 
First Urbanization; 
The History of Counting, Numbers, and Units;

The Birth of African Engineering;

The Birth of Greek/Roman Engineering; 
The Birth of Oriental (Near Eastern) Engineering; 
The Birth of Asian Engineering; and
The Birth of Engineering in the Americas.
3. THE QUEST FOR POWER AND ENERGY: (Carmen Ch. 3; Landels Ch. 1) HLO 1, 3; CLO 1, 2, 3
Man-power;

Animal Power;

Water Power;

Wind Power; and 

Steam Power.

4. CONQUEST OF MATERIALS: (Carmen Ch. 4; de Camp Ch. 2, Ch. 3, Landels Ch. 3) HLO 1, 3; CLO 1, 2, 3
Woods for Construction;

Bricks and Stones; and 
Early Metallurgy: Copper, Bronze, Iron.
5. FIVE FUNDAMENTAL MACHINES OF ANCIENT GREEK: (Carmen Ch. 5; de Camp Ch. 4, Ch. 6; Landels Ch. 4, Ch. 5) HLO 1, 3; CLO 1, 2, 3, 4
The Three Types of Levers: “first kind,” “second kind,” and “third kind”;
The Wheels and Axles: waterwheels, windmills, and turbines;

The Three Types of Pulleys: fixed, movable, block and tackle;

The Inclined Planes and Wedges: chisels, hatchets, gangplows, air hammers, carpenter planes, and splitting wedges; and
The Screws.
6. THE INCREDIBLE TIME MACHINES: (Carmen Ch. 6; de Camp Ch. 5) HLO 1, 3; CLO 1, 2, 3, 4
The Ancient Engineers of Time Machines;

From Sun Time to Clock Time;

Water Clocks; Candle Clock; 

Mechanical Clocks; Portable Clocks; 

Clocks as the Mother of Machines;
Clock Engineering Around the World; and
The Engineering of Clock Towers.
7. BUILDERS OF THE ANCIENT WORLD: (Carmen Ch. 7; de Camp Ch. 2, Ch. 6) HLO 1, 3; CLO 1, 2, 3, 4, 5
Pyramids of Egypt, the Americas, Europe, and Asia;

Walls: Hadrian Walls; Great Wall of China; Sintra Moorish Wall;

Towers: The Obelisks, Tower of Babel and the Lighthouse of Alexandria;
Temples: Egypt, Middle East, the Americas, China, India, Japan, Indonesia, and Europe.

8. THE BIRTH OF TRANSPORTATION (Carmen Ch. 8; Landels Ch. 6, Ch. 7) HLO 1, 3; CLO 1, 2, 3, 4
The Road Builders: Via Antica, The Silk Road, Khyber Pass, etc. 

Water Transportation: Canals, River, and Aqueduct Engineering;

Underground Transportation: Ancient Tunnels.
9. BRIDGES AROUND THE WORLD (Carmen Ch. 9; de Camp Ch. 7) HLO 1, 3; CLO 1, 4, 5, 6
Early Bridges in Asia;
Early Bridges in Europe;

Types and Evolution of Bridges; and
Materials and Mechanicals Used in Bridges.
10. HISTORICAL DISASTERS (Carmen Ch 10; de Camp Ch. 8, Ch. 9) HLO 1, 2, 3; CLO 1, 4, 5, 6
The History of Engineering Disasters;

What Failures Had Taught Us to Become Better Engineers; 

Failures due to Natural Disasters;

Failures due to Act of Human;

Notable Failures: Most of The Seven Wonder of Ancient World;

Failures of Bridges; and 
Failures of Towers and Buildings;

Components of Course Grade:
Biweekly quizzes (HLO 1-3; CLO 1-6)
50 points

Midterm Exam I (HLO 1-3; CLO 1-6)
20 points

Midterm Exam II (HLO 1-3; CLO 1-6)
20 points

Final Exam (HLO 1-3; CLO 1-6)
50 points

Project Report (HLO 1-3; CLO 1-6)
40 points

Presentation (HLO 1-3; CLO 1-6)
20 points
Total
200 points
Final grades will be determined on the following scale:

186-200 (93-100%) A

180-185 (90-92%) A-

174-179 (87-89%) B+

166-173 (83-86%) B

160-165 (80-82%) B-

154-159 (77-79%) C+

146-153 (73-76%) C

140-145 (70-72%) C-

134-139 (67-69%) D+

120-133 (60-66%) D-

119 and below (59% and below) E

Relationship to Engineering’s Accreditation Board’s Outcomes:

g. An ability to communicate effectively

h. The broad education necessary to understand the impact of engineering solutions on a global and societal context.

How to Succeed in This Course:
· Like other courses, this course is not an exception; you should come regularly to the class. Avoid missing classes or being late. Obtaining class notes from others has not been proven successful. This is due to the experiential-based and qualitative nature of this course. Exam results have shown strong correlation between students who missed classes and whose exam scores are in the lowest percentile. Experience shows that missing just one class may lower your grade considerably (e.g., from B to B-).

· Please see your TA or instructor if you have questions regarding the lectures and/or course. We are very eager to discuss and share our experience and knowledge with you.

· Movies and slides will be shown once only in the classroom; they cannot be loaned or shown at another time. 

· Quizzes and exams are closed book. Final exam is comprehensive. Midterms and final exams will not be returned.  All students are expected to take each quiz/exam at the scheduled time.  Exam materials will cover your reading assignments/handouts, lectures, movies, and class discussions. Exams will not be returned but you may see them at a later date. 
· Final report is due on the last Monday of the quarter. Presentations will be conducted on the last Wednesday and Friday of the quarter. You are expected to schedule other activities around these dates.
Makeup Quiz/Exam Policy and Guidelines:
Quizzes and exams are closed book. Final exam is comprehensive. Midterms and final exams will not be returned.  All students are expected to take each quiz/exam at the scheduled time.  Accommodations may be made for the following reasons:

· Illness or emergency on exam day: Students who are ill or have a family emergency (death or serious illness of a close family member) on the day of an exam will be allowed to take a makeup exam. Written documentation is required for illness or medical emergencies. You must contact your instructor as soon as possible WITHIN 24 HOURS after the exam. 

· Unavoidable conflict with other exams: Such conflicts include another class scheduled to meet at the exam time, or participation in University sponsored events. Documentation of a conflict with the regularly scheduled exam time must be provided in writing one week prior to the day of the regularly scheduled exam.

If you miss an exam without a legitimate, documented excuse, you will receive a score of zero for that exam.  Exceptions will be made only under unusual circumstances approved by the instructor and the College Office for Academic Affairs.  These policies are strictly enforced so that all students are treated equally and fairly.

Written documentation supporting the need for a makeup examination must be signed by an appropriate person (e.g., physician, employer, parent) with their name and telephone number or other contact details clearly printed on the document.  Such documentation must be submitted to the instructor for approval. The nature of the makeup exam is at the discretion of the instructor. A student who is late for his/her scheduled exam will take a seat quietly and begin the exam regardless of how much time remains; no additional time will be granted; no penalty will be applied to the exam score.

Project Report and Presentation Guidelines:  

Your report and presentation may be an individual or a group effort; however, no more than two members should constitute a group. Your report will be concerned with the history and the reengineering process of an ancient product. The following are guidelines for your report and presentation:
1. Each group will meet with both the instructor and the TA for topic selection (meeting time and date TBD). A Topic can be conceptual, visual, physical, or combination of any.

2. Conceptual topics are essays that attempt to answer questions of where, when, how, why and with what was an ancient engineering product constructed. Examples are topics related to the reengineering of a windmill, a sundial, and a suspension bridge. The report is expected to range between 8 and 10 pages, single-spaced with 12-size font and 1-inch margin in 8.5 by 11 papers.  For clarity, you should furnish your report with figures, tables, and drawings. In particular, you are encouraged to draw the engineering sequence of the concept you present (a neat freehand drawing is acceptable). For example, if you select the topic of the reengineering of an ancient suspension bridge, you are expected to include sequential drawing of the stages for its installation. Picture yourself as an ancient engineer with limited tools and materials who wishes to build such a bridge! You may also justify your reasoning with modern engineering calculations and formulae. All figures, tables, drawings, and engineering calculations and formulae should be properly numbered and placed as appendices.
3. Visual topics emphasize the visualization of an ancient engineering project. For your project, the term “visual” is associated with videos, photos or computer generated animations or images. You can create your own visuals using any CAD computer programs you are familiar with from your high school or in college. Our Region 1 computer laboratory (Hitchcock Hall 3rd floor) furnishes numerous computing and CAD programs. Visual topics must be accompanied with an essay with the same format similar to conceptual topics in Item 3 that explains the stages and reasoning of the reengineering process. No page limit is considered here but clarity of your explanation is paramount. Note also that, simply assembling video clips from you-tube, photos from flickr.com, and CGIs from google does NOT constitute a project. Originality of your project is of primary importance!
4. Physical topics will focus on the reengineering of a physical model. You may select the materials to reengineer your model. While the scale and size of the model are your choice, maintaining proper safety procedures in constructing such a model is important. All this will be discussed with your TA and/or instructor prior to model implementation. Physical topics must be accompanied with an essay with the same format similar to conceptual topics in Item 3 that explains the stages and reasoning of the reengineering process. No page limit is considered here but clarity of your explanation is important.
5. Information for the design process may be obtained from class lectures, personal communication, library references, web sites, or your own experience. You are also encouraged to use resources from google, wikipedia, or google knol for your preliminary search; however, avoid listing these sources as your references. Instead, use references that wikipedia lists at the bottom of its pages (after checking their integrity). Make sure that you do not confuse a reference list from a bibliography. Since you must refer to the list of your sources, you need to use the former instead of the latter. 

6. Within the text in the body of your essay, refer to the list of your sources using the following format: (Anon. 2001), (WOIA 2001), (Smith 1971), (Smith and Lee 2002a, Smith and Lee 2002b), (Smith et al. 2003), and (Smith and Lee 1995) and using unlisted references: (Jane Doe, Class Lecture Autumn 2003; John Doe, Personal Communication October 12, 2003). The following are some examples of listed references:
Anon. 2001. "Causes of Failure of the Meidum Bent Pyramid in Egypt." <http://www.example.com>, accessed October 6, 2002.

Smith, R.C. 1971. The Book of Time. 1st Ed., Sagett Publications, CA.

Smith, F.C. and Lee, H.S. 1995. “Reanalysis of How Mayan Calendars Were Created.” The 1st International Conference of Ancient Engineering in Middle and South Americas.” WOIA, Mexico City, Mexico, Tab No. 9, pp. 1-6.  

Smith, F.C. and Lee, H.S. 2002a. "A 3-D Computer Model for the Ziggurat Construction in Ur, Ancient Babylonia, Part I." ASCE Journal of Science and Engineering History, Vol. 1, pp. 190-199.

Smith, F.C. and Lee, H.S. 2002b. "A 3-D Computer Model for the Ziggurat Construction in Ur, Ancient Babylonia, Part II." ASCE Journal of Science and Engineering History, Vol. 2, pp. 290-299.

Smith, F.C., Lee, H.S., and Doe, J. 2003. "A 3-D Computer Model for the Ziggurat Construction in Ur, Ancient Babylonia, Part III. ASCE Journal of Science and Engineering History, Vol. 3, pp. 291-295.

WOIA, 2001. World Organization of International Antiquities, Ancient Building Codes, 11th Edition.

7. Plagiarism of any kind is an academic misconduct. Make sure that you read The OSU Academic Misconduct Policy in COAM website and in the subsequent section of this syllabus. Submission of a report will be done on-line through turnitin.com. You will be given the ID and password to use this website. This website will be able to detect partial or substantial plagiarism of a report through the use of similar phrases and other means. Make sure that your report is original and when paraphrasing others the original source must be included. Any suspicion of plagiarism will be reported to The OSU Academic Misconduct Committee.
8. No late project report will be accepted without a documented legitimate reason (illness or emergency). There will be no make up time for report and presentation. You will receive zero for your presentation if you miss it. If you have a documented legitimate reason for missing your presentation, your final grade will be based on quizzes, exams, and report.

9. Your project report will be graded based on the following criteria:
Effort level (8 points)

Originality, logic, correctness, and innovation (8 points)

Specificity of the engineering analysis, method and sequence (8 points)

Completeness of report: sketches, references, other information (8 points)

Professional quality and clarity of report delivery (8 points)

Bonus points (up to 10 points) for additional work (e.g., Conceptual+Visual, Conceptual+Physical, Visual+Physical, and Conceptual+Visual+Physical) 

10. Your project presentation (15-20 minutes) will be graded based on the following criteria:

Clarity (10 points)

Professional quality of delivery (10 points)

Students with Disabilities:

If a student has a disability, please contact the instructor or the Office for Disability Services (ODS) at 292-3307 for further information. ODS facilitates exam accommodations in cooperation with the instructor. To make exam accommodations a student should meet with your instructor at the beginning of each quarter to discuss his/her disability and exam accommodation arrangements. The instructor may choose to provide the student with the appropriate exam accommodation in the classroom or at another site under supervision. The student may take the exam with the class or at ODS. 
For exam accommodations through ODS:

· Obtain "Proctor Checklist" from ODS for each course. New Proctor Checklists must be obtained each quarter. They do not transfer from quarter to quarter. 

· Have instructor fill out the "Proctor Checklist" completely including signatures required (refer to specific instructions on the back of the form). Incomplete checklists may result in exams not being scheduled. 

· Give instructor the pink copy of the checklist after being completed and before bringing the white and yellow copies to ODS. 

· Mark on the checklist(s) the accommodations that are appropriate for each exam. Accommodations may not be made available to you on the day of the exam if you did not indicate them on the checklist(s). 

· Personally bring (do not mail) all completed Proctor Checklists to ODS at the beginning of each quarter to schedule exams for the entire quarter or at least within five days of your exam or quiz. You are more likely to get your accommodations, equipment, or space that you need.

No Show:

· If you fail to show up for a scheduled exam, ODS will contact you by e-mail within 24 hours. Your counselor and instructor will receive a copy of the e-mail. 

· If you do not respond to the e-mail or call ODS within two days of the No-show, ODS will inform your instructor of the No-show and return your exam materials to your instructor. 

· You will be responsible for making contact with ODS to ensure that future exams for that class are scheduled. 

Canceling an Exam:

· To ensure proper exam scheduling, it is your responsibility to contact ODS. 

· If for any reason you have decided not to take your exam at ODS after completing and returning the Proctor Sheet, you are responsible for notifying our office so that we can have the space for other students. 

· You are responsible for ensuring that your travel plans do not interfere with your final exam schedule. Remember, due to space constraints, you may get the second or third choice of final time. 

Lateness and Illness:

· The student must submit written permission (via the Rescheduling Authorization Form) to start an exam or quiz later than the originally scheduled time. 

· If the student does not submit written permission and shows up late, after 15 minutes, ODS will allow the student only the remaining time to finish the test. For example, the student is originally scheduled at 2:30 and receives one (1) hour and 48 minutes to complete the test (to be finished by 4:18). ODS starts the time clock at 2:45. If the student shows up at 2:55, the student has one (1) hour and 38 minutes remaining. 

· This policy also applies if the student is late due to illness. 

Rescheduling an exam:

· Obtain "Rescheduling Authorization Form" from ODS. 

· Have instructor fill out and sign the form. 

· Return to ODS as soon as possible for scheduling.  

Failure to notify ODS of cancellations or changes of scheduled exam times subjects the student to possible loss of exam accommodations through ODS. Please refer to the "Policy for No Show, Lateness, or Illness" in the following link for detailed information:

http://www.ods.osu.edu/services_exam.asp
Academic Misconduct:
Cheating or plagiarism will be reported using official University procedures.  With respect to all written assignments and oral presentations, the material must be relevant to and support the course objectives.  Inappropriate language and visuals will not be tolerated.  Policies and procedures can be found in a Synopsis of the Code of Student Conduct included in each quarter’s Master Schedule Book.  The Code of Conduct is printed in the Student Handbook and Student Telephone Directory.  Copies may be obtained from the Office of Student Judicial Affairs, 2050 Drake Union.
· All cases of suspected misconduct must be reported to the University Committee on Misconduct.  Any students observing misconduct should report such to the course instructor. 

· Students need to know that the instructor is obligated to report all misconduct cases to the University Committee on Academic Misconduct.  This is not an option.

· For purposes of Academic misconduct, the Associate Dean for Academic Affairs will act as the Department Chair in any reported cases.

· The College of Engineering encourages collaboration among students.  However, work turned in as an individual (homework assignments, quizzes, and exams) must be the product of that person. 

Academic misconduct is defined as any activity which tends to compromise the academic integrity of the institution, or subvert the educational process. Examples of academic misconduct include, but are not limited to:

· violation of course rules as contained in the course syllabus or other information provided the student; violation of program regulations as established by departmental committees;

· providing or receiving information during quizzes and examinations such as course examinations and general examinations; or providing or using unauthorized assistance in the laboratory, at the computer terminal, or on field work;

· submitting plagiarized work for an academic requirement. Plagiarism is the representation of another's works or ideas as one's own; it includes the unacknowledged word for word use and/or paraphrasing of another person's work, and/or the inappropriate unacknowledged use of another person's ideas;

· falsification, fabrication, or dishonesty in reporting research results;

· serving as, or enlisting the assistance of, a "ringer" or substitute for a student in the taking of examinations;

· alteration of grades or marks by the student in an effort to change the earned grade or credit.

· alteration of University forms used to drop or add courses to a program, or unauthorized use of those forms

Source: http://www.osu.edu/offices/oaa/procedures/1.0.html
Sexual Harassment Policy

The University administration, faculty, staff, student employees, and volunteers are responsible for assuring that the University maintains an environment for work and study free from sexual harassment. Sexual harassment is unlawful and impedes the realization of the University's mission of distinction in education, scholarship, and service. Sexual harassment violates the dignity of individuals and will not be tolerated. The University community seeks to eliminate sexual harassment through education and by encouraging faculty, staff, student employees, and volunteers to report concerns or complaints. Prompt corrective measures will be taken to stop sexual harassment whenever it occurs.

http://hr.osu.edu/policy/policy115.pdf
Preparer’s Information:

F. Hadipriono Tan, PhD, Professor Civil & Environmental Engineering & Geodetic Science
	DATE
	TOPICS
	QUIZZES/EXAMS

	Monday
	1. Introduction
	

	Wednesday
	2. Historical Perspective of Engineering
	

	Friday
	2. Historical Perspective of Engineering
	

	Monday
	3. Quest for Power and Energy
	

	Wednesday
	3. Quest for Power and Energy
	

	Friday
	4. Conquest of Materials
	Quiz 1 (1/2 Hr)

	Monday
	4. Conquest of Materials
	

	Wednesday
	5. Five Fundamental Machines
	

	Friday
	5. Five Fundamental Machines
	

	Monday
	6. The Incredible Time Machines
	

	Wednesday
	6. The Incredible Time Machines
	

	Friday
	7. Pyramids Around the World
	Quiz 2 (1/2 hr)

	Monday
	7. Walls Around the World
	

	Wednesday
	7. Towers Around the World
	

	Friday
	
	Midterm I (1-1/2 hr)

	Monday
	7. Temples Around the World 
	

	Wednesday
	8. Land Transportation 
	

	Friday
	8. Water Transportation 
	Quiz 3 (1/2 hr)

	Monday
	8. Underground Transportation
	

	Wednesday
	9. Types and Evolution of Bridges  
	

	Friday
	9. Early Bridges Around the World
	

	Monday
	9. Early Bridges Around the World
	

	Wednesday
	9. Early Bridges Around the World
	

	Friday
	10. Historical Disasters/Failures
	Quiz 4 (1/2 hr)

	Monday
	10. Historical Disasters/Failures
	

	Wednesday
	10. Historical Disasters/Failures
	

	Friday
	
	Midterm II (1-1/2 hr)

	Monday
	10. Historical Disasters/Failures
	Report Due

	Wednesday
	Student Presentation
	

	Friday
	Student Presentation
	Quiz 5 (1/2 hr)

	
	
	Final (2 hr)
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