
EML 4930                       FROM TOYS TO ENGINEERING (WAC)                        3 Credits

	Instructor: Tsung-Chow (Joe) Su
	Fall 2004

	Meeting Days & Times: M W F, time TBA
	Room: TBA

	Reference Number: TBA
	Section: TBA

	Pre-requisites: ENC 1101 and 1102, or their equivalents


  

Course Description: 


Minimum Word 

Count:   
I. Course Modules:


II. Personal Writing Assignments:


III. Team Writing Assignments:


(1) Flying Kites

(The assignments in this module account for 4% of the grade)
WAC Assignment (i): Address the origin, principles, variety, usage, and design of kites.

WAC Assignment (ii): A design proposal: Kite-Driven Boat for Touring the Everglades. Describe the technical feasibility and a business plan.

(2) (*) Frisbees 

(The assignments in this module account for 4% of the grade)
WAC Assignment (i): How does a Frisbee Fly? Your instructor suggests that as a Frisbee spins, the air around its surface will move outward, and along the axis of spinning, the air will move towards the Frisbee to keep it aloft. Do you agree with this hypothesis? Try out a variety of Frisbees to see whether this theory is applicable for all Frisbee designs. Form a new hypothesis if necessary. Detail your thought process.

WAC Assignment (ii): A modified design for a class competition. Describe the class competition rules, and your team’s strategy, design approach, and the results of the competition.

(3) (*) Water Gun Battles

(The assignments in this module account for 4% of the grade)
WAC Assignment (i): Evaluate a variety of water gun designs in terms of the “Five F’s”, function, flow, form, “f”ysics, and fabrication.
WAC Assignment (ii): Water gun battles. Describe the events of the class competition that involves sending water into containers, NOT onto other classmates or the instructor! Describe the rules of competition, your team’s strategy for winning, the class’s conduct, and the results of the competition.
(4) (*) Trebuchets (Students should refer to http://www.trebuchet.com)
(The assignments in this module account for 4% of the grade)
WAC Assignment (i): Address the origin, development, use, and impact of the trebuchet.
WAC Assignment (ii): Building a trebuchet for a class competition. Write a report detailing the designing and building of your team’s trebuchet, and also the competition results.

(5) (*) Erector Vehicle Battle

(The assignments in this module account for 4% of the grade)
WAC Assignment (i): Describe the design of your team’s erector battle vehicle that was used for the class competition.
WAC Assignment (ii): Describe the design of the other team’s vehicles and what lessons were learned as a result of the competition.

(6) Dissection of an R/C Car (http://www.psdam.mit.edu/2.000/start.html)
(The assignments in this module account for 4% of the grade)
WAC Assignment (i): Describe how automotive suspension, transmission, and steering mechanisms work, and how they affect the performance of cars.
WAC Assignment (ii): Describe how remote radio controls work in R/C cars.

(7) (*) Rockets (Rocketry Stability Program, PITSCO)
(The assignments in this module account for 4% of the grade)
WAC Assignment (i): The first multi-stage rocket, the “fire-dragon issuing from the water,” dates from the early- to mid-fourteenth century. It is a surface-skimming naval rocket, and flows in a flat trajectory three or four feet above the water, for over a mile. Evaluate the design according to the description and drawing located in the Fire-Drake Artillery Manual, published in 1412. Also, compare the design principle with modern Exocet surface-skimming rockets.
WAC Assignment (ii): Describe the rocket design competitions, our design entries, and the lessons learned from the competition. 

(8) Furby (http://www.psdam.mit.edu/2.000/start.html)
(The assignments in this module account for 4% of the grade)
WAC Assignment (i): Discuss how the sensor and the actuator in the Furby doll works.

WAC Assignment (ii): Trace and describe the path of the energy flow throughout the Furby, and describe how it is transferred between every component in the flow path.
IV. Course Grading Policies:


Attached at the back of this syllabus is a rubric for specific writing evaluation criteria, and it is STRONGLY recommended that all students adhere to the stated guidelines if they hope to receive a good grade on the writing assignments. Although each writing assignment may have different instructions, the attached guidelines should be an integral part of all papers.

	A (92-100)
	A- (89-91)
	B+ (86-88)
	B (81-85)
	B- (79-80)
	C+ (76-78)

	C (71-75)
	C- (69-70)
	D+ (66-68)
	D (61-65)
	D- (59-60)
	F    (0-58)


V. Syllabus
	Lecture
	Topic
	Description
	Reading

Assignments
	Assigned/Due Dates

	
	
	
	
	

	1
	Introduction
	The writing-intensive nature of this course, course expectations, and portfolio management.
	
	

	2
	Flying Kites
	Introduction, discussion regarding report writing and organization, writing assignment
	
	

	3
	Flying Kites
	Experiment/Explore
	
	

	4
	Flying Kites
	Brainstorming & informal writing
	
	

	5
	Flying Kites
	In-class writing
	
	

	6
	Flying Kites
	Feedback & discussion
	
	

	7
	Frisbees
	Introduction, writing assignment
	
	

	8
	Frisbees
	Experiment/Explore/Competition
	
	

	9
	Frisbees
	Brainstorming & informal writing
	
	

	10
	Frisbees
	In-class writing
	
	

	11
	Frisbees
	Feedback & discussion
	
	

	12
	Water Gun Battle
	Experiment/Explore
	
	

	13
	Water Gun Battle
	Water Gun Battle Competition
	
	

	14
	Water Gun Battle
	Brainstorming & informal writing
	
	

	15
	Water Gun Battle
	In-class writing
	
	

	16
	Water Gun Battle
	Feedback & discussion
	
	

	17
	Trebuchet
	Experiment/Explore
	
	

	18
	Trebuchet
	Trebuchet Competition
	
	

	19
	Trebuchet
	Brainstorming & informal writing
	
	

	20
	Trebuchet
	In-class writing
	
	

	21
	Trebuchet
	Feedback & discussion
	
	

	22
	MID-TERM CONFERENCES
	Individual conferences & portfolio evaluations
	
	

	23
	MID-TERM CONFERENCES
	Individual conferences & portfolio evaluations
	
	

	24
	Erector Vehicle Battle
	Experiment/Explore
	
	

	25
	Erector Vehicle Battle
	Erector Vehicle Competition
	
	

	26
	Erector Vehicle Battle
	Brainstorming & informal writing
	
	

	27
	Erector Vehicle Battle
	In-class writing
	
	

	28
	Erector Vehicle Battle
	Feedback & discussion
	
	

	29
	Dissection of an R/C Car
	Experiment/Explore
	
	

	30
	Dissection of an R/C Car
	Web-based learning
	
	

	31
	Dissection of an R/C Car
	Brainstorming & informal writing
	
	

	32
	Dissection of an R/C Car
	In-class writing
	
	

	33
	Dissection of an R/C Car
	Feedback & discussion
	
	

	34
	Rockets
	Experiment/Explore/Analysis
	
	

	35
	Rockets
	Competition
	
	

	36
	Rockets
	Brainstorming & informal writing
	
	

	37
	Rockets
	In-class writing
	
	

	38
	Rockets
	Feedback & discussion
	
	

	39
	Furby
	Experiment/Explore
	
	

	40
	Furby
	Web-based learning
	
	

	41
	Furby
	Brainstorming & informal writing
	
	

	42
	Furby
	In-class writing
	
	

	43
	Furby
	Feedback & discussion
	
	

	44
	FINAL CONFERENCES
	Individual conferences & portfolio evaluations
	
	

	45
	FINAL CONFERENCES
	Individual conferences & portfolio evaluations
	
	


*Assignments will be graded and returned within one week of being submitted for grading.

*Assignments and dates are subject to change at any time. It is the student’s responsibility to keep up with any such changes by attending—and being attentive—in class.

VI. List of Course References:


VII. Instructor Contact Information:


VIII. Additional Information:


IX. A Framework for Grading Writing Assignments:


Attached at the back of this syllabus is an example of writing. The example is an “A” paper about the history and design of the trebuchet. It addresses every question asked by the instructor. Below is the assignment as given by the instructor: Assume that the essay has already been revised, and is a personal assignment. The personal writing assignments require a minimum of 500 words per essay, and the below essay contains 622. 

Keep in mind that the below assignment is not one of the assignments given in the syllabus, but rather just an example for committee perusal.
The Assignment:

Each student must write a minimum of 500 words total for a personal writing assignment regarding the history and development of trebuchets. You must address the origin, variety, and uses of the trebuchet. Discuss the reasons why the trebuchet became obsolete. 

Please use the framework for grading writing assignments section of the syllabus to try to write an essay worthy of receiving an A. This essay is assigned on “Monday”. A rough draft will be due “Wednesday”. Students must revise their draft according to instructor’s comments, and hand in a finalized version on “Friday”.
The Trebuchet

You and your army stand before an enemy castle in the midst of war. The castle is heavily fortified, and surrounded by a deep moat. It seems virtually impossible to break through to get to the enemy behind the walls in order to start a physical attack against them. Your options are limited; you could hold a siege—eventually starving the enemy out of hiding—or you could try to create some sort of weapon that would be able to crush through their hiding place.

Following the latter idea, you think of a catapult, and how it may be useful for attacking something as formidable as a castle. Let’s look back in time to discuss the origin and history of the trebuchet, and catapults in general. 

There are a great variety of catapults. The Greeks invented a machine called the ballista—“a machine that throws". The Romans created the Mangonel—“an engine of war”—after getting the idea of catapults from the Greeks. The Chinese are believed to have developed a small trebuchet around 300 BC. The Chinese trebuchet was brought back to Europe by the Crusaders in the Middle Ages, where it was refined and enlarged to a scale suitable for attacking castles. 

The trebuchet was the most commonly used catapult in medieval warfare, and successfully broke down castle walls in the middle ages, primarily the 12th Century AD.  It uses a counterbalance to fire its missile. It has one large arm, from which a sling hangs, where a missile is placed. Once the arm is wound down, a rope attaches one of the longitudinal sill beams to the other, keeping the arm in place. It is secured by hooking onto a pin located through the beam. The winch rope is then unhooked. Removal of the trigger pin releases the throwing arm, and flings the missile. 
Trebuchets vary in their design. Some have wheels while others do not, and the types of slings and counterweights vary, as well. 

Trebuchets with wheels have an advantage because wheel-less trebuchets have the tendency to rear up into the air as its arm begins to spin, and then slam back down. This monstrous lurch can destroy the trebuchet. Rolling wheels prevent the crushing lurch by allowing the energy to channel smoothly into the trebuchet's arm and missile. Also, wheels add power as the trebuchet rolls forward. The forward motion adds velocity to the pitched weight. 
Slings vary as well, and affect the trajectory of the missile. At the time of launching, the sling moves faster than the beam, creating a whipping motion. A faster flung stone will deliver a stronger punch to the wall. However, if a sling is used to extend the range of a trebuchet, a lighter ball must be used to reach the wall, and delivers less destructive power. 

One of the key design improvements was in the design of the counterweight. It is believed that lead sheets were melted down and then attached to the counterweight of the trebuchet. The lead attached is estimated to have weighed about six and a half tons. 

The most efficient way for any counterweight to respond to the force of gravity is by falling in a straight line. The hinged counterweight was developed, which allowed for a straighter descent to the ground, providing the trebuchet—and eventually the launched missile—with an even more devastating power.

The types of missiles also varied. In addition to flinging rocks against walls, corpses were flung into castles in order to spread diseases. 

The trebuchet eventually became obsolete due to the invention of gunpowder and cannons. However, trebuchets are still created to this day for competitions, medieval warfare re-enactments, and just as a hobby for some people.

This is a new elective course offered by the mechanical engineering department. The goal of this course is to use toys to provide a fun and gentle introduction to engineering that sparks an interest in scientific, mathematical, and technological ideas.  A series of hands-on, integrative, discovery-rich projects are used to enhance the student’s ability to explore, discover, create, and invent.  Through various forms of written communication, students will learn how to think through, organize, write, and revise assignments and scientific, business, and technical reports.  The course will use toys as pedagogical tools to develop communication skills, teamwork, critical thinking, and a desire for lifelong learning in each student.   Examples of toys leading to important technological, scientific, and mathematical advances will be given to arouse student’s interest in history.  This course also intends to improve students’ writing abilities, and involves maintaining a portfolio to help the students and the instructor to gauge writing improvement over the course of the semester.





As this is a WAC (writing across curriculum) course, there is a minimum word count requirement of 6000. This course is writing-intensive, and students are expected to maintain a writing portfolio, as stated in the course description.





This course is built around eight modules; (1) Flying Kites—a journey from the past to the future, (2) Frisbees—exploring the physics of a flying Frisbee, (3) Water Gun Battles—a look at the five F’s—function, flow, form, “f”ysics, and fabrication—of water guns, (4) Trebuchets—web-based learning, computer-simulation, and construction of a trebuchet, (5) Erector Vehicle Battle—construction of a vehicle made with an Erector set, (6) Dissection of a R/C Car—a look at how remote-controlled cars work, (7) Rockets—a journey through the history of rockets, (8) Furby--communication through hardware muscles, a software brain, and electronic nerves.








Four personal writings will be assigned, each worth 4% of the total grade. Each assignment has a 500 minimum word-count, including a rewrite. Students begin by submitting a 100-word summary, followed by a 200-word draft upon summary approval. A finalized version with a 200-word count will then be requested, with revisions suggested in the “graded” draft. The topics are as follows: (1) Favorite Toy—assigned at the beginning of the semester to help the instructor get to know the students on an individual level.  (2) Teamwork Experience—this course uses team projects to promote cooperative learning.  This assignment will be given near the end of the semester as a means of informing the instructor as to how well the teamwork went.  (3) Dream Toy—a design proposal. This project is used to nurture student’s creativity.  (4) Course Evaluation—this final assignment will be used to let the instructor know how the course was perceived by the students, and will provide guidance for the continued development of the course. Please note: this assignment is NOT the same as the required midterm and final evaluations of the writing component of the course.








Within the modules, there will be team-assigned reports, which will require a minimum of 500 words per each individual student in the team, including a short (50 word minimum per person) executive summary, and a rewrite. A “global revision” will be requested for at least one, but probably more, of the reports. A global revision involves the entire team submitting a draft, and then revising the draft completely, with entirely new concepts and ideas for the final version after peer revision and classroom feedback and discussion. More information on global revision will be given in class. Individual writing credit within each report MUST be clearly identified to assure a just grade. Writing assignments are detailed below. *Please note: 500 words total per module, per student.


EXAMPLE: If there is a three-person team, then each student would write a minimum of 50 words total (25 for the draft, 25 for the final version each for example) for the executive summary—which will yield a 150 word minimum executive summary—and each student would also write a minimum of 500 words for the report itself—in this case that would total 1,500 words minimum (250 for the draft, 250 for the final revision each, for example). As you can see, these word counts include a rewrite, or a global revision.


Modules that involve a competition are marked with an asterisk (*).





12%�
Maintenance of a writing portfolio, which will be checked and discussed during mid-term and final conferences with the instructor, is worth 12% of your total grade. All writing assignments, including in-class and informal must be kept in the portfolio. This includes drafts and pre-revision works, since a major point in keeping the portfolio is to gauge the students’ growth as writers. Students will be asked to complete mid-term and final evaluations of the writing component of the course in connection with their own writing progress.�
�
10%�
Submittal of a second copy of the writing portfolio at the end of the course to the professor is required for course assessment purposes.�
�
48%�
Twelve writing assignments, including in-class, personal, and team assignments, comprise 48% of the total grade. Each assignment is worth 4%. Recall that the Personal Writings (section 2) total a minimum of 2000 words, including revisions, and the Team Writings (section 3) account for a minimum of 4000 words including global revisions.  Therefore, the four (4) Personal Writing Assignments are worth 4% each, totaling 16%. The eight (8) Team Writing Assignments are worth 4% each, totaling 32%. The 16% and 32% of each add up to a total of 48% of the total grade for this course.�
�
30%�
The class competitions (participation and design) comprise 30% of the total grade. There are five (5) competitions in this course (marked by an asterisk (*) above. Therefore, each competition is worth 6% of the total grade.�
�












Office�
Room 112, Building 36 (Old Engineering, across from Library)�
�
Office Hours�
TBA�
�
Phone�
(561) 297 – 3896�
�
Email�
su@fau.edu�
�









Textbook�
Professional & Technical Writing Strategies 5th ed. Vanalstyne and Tritt�
�



Websites�



� HYPERLINK "http://www.trebuchet.com" ��http://www.trebuchet.com��
�
�
� HYPERLINK "http://ocw.mit.edu/" ��http://ocw.mit.edu/�   (Search: “2.000” “how and why machines work”)�
�









Please note that it is up to you, the student, to attend classes and keep up with the assignments. All writing assignments come with specific instructions, and it is imperative that they are followed properly. Details will be given out in class that will not be available elsewhere, and in-class writing assignments will be given which make up an important part of your portfolio. Therefore, although there may be no definitive overall grade percentage penalties for missing classes, attending class is highly advised!





Plagiarism will not be tolerated. If any student(s) are caught or suspected of such actions, said student(s) will be dealt with according to FAU’s rules regarding plagiarism, and will receive an “F” on the assignment(s) involved.





There will not be a mid-term or final exam. In place of the exams are the portfolio evaluations and conferences, and the submittal of a copy of your portfolio at the end of the term. It is crucial to your success in this course to have your portfolio completely ready for evaluation before coming into class the day of the evaluation. It would behoove you to keep in mind that the portfolio accounts for more than one full letter grade in the course. The portfolio is to contain all writing assignments and commentaries thereof. It should be managed in a clear, organized, easy-to-refer-to fashion. A table of contents is strongly recommended, listing the assignments and the date they were assigned. 





Students may be asked to present their reports for the team-writing assignments. In this event, specific details will be given in class as to what will be expected.





IMPORTANT DATES: 


Days off: TBA


Last day of class: TBA


Midterm and Final Evaluation Dates: TBA





 “A” paper�
Rich content; a “meaty” paper that has a lot of relevant information and/or ideas. 


The paper is able to “teach” the reader a great deal about the subject matter being addressed.


An “A” paper is organized very neatly, uses well-flowing transitions, and possesses virtually no grammatical/mechanical errors.


It engages the reader, and leave the reader feeling satisfied.�
�
“B” paper�
Rich content; a “meaty” paper that has a decent level of relevant information and/or ideas. 


The paper is able to “teach” the reader a good deal about the subject matter being addressed.


A “B” paper is relatively well organized, has decent transitions, and possesses virtually no grammatical/mechanical errors.


The reason this paper receives a “B” instead of an “A” is because it contains a few too many mechanical errors, has some problems regarding staying on topic, and/or it is just not quite engaging enough for the reader to feel completely satisfied.�
�
“C” paper�
The content is not all that engaging, and is merely “competent”; it covers what it needs to cover without doing much more than that.


A “C” paper does not really teach the reader too much about the subject being addressed.


A “C” paper is relatively well organized, but has dull transitions, and may possess grammatical/mechanical errors.


The reason this paper receives a “C” instead of a “B” is because it contains a few too many mechanical errors, has some problems regarding staying on topic, and/or it is just not an engaging paper.


This paper shows no style or imagination, and covers just as much as requested.�
�
“D” paper�
The content is basic, and not artful in any way. 


There is a lack of organization, and the paper has many grammatical/mechanical errors.


The paper may discuss the appropriate subject matter, but does so in such a way that it make the reader wonder whether the author took anytime to proofread, or research the topic at all.�
�
“F” paper�
The content is superficial and primitive, lacking in organization and intelligently formulated ideas.


There are many grammatical/mechanical errors.


The level of writing is much lower than should be expected from someone in college in that it doesn’t meet nearly any of the writing requirements assigned by the instructor.�
�










