SCIENCE, TECHNOLOGY & THE WORLD (STW)
Exploring Electrical Technology
MESSIAH COLLEGE
FALL 2011

Catalogue Course #: IDST 300-01	(Interdisciplinary Writing Enriched)	Credit: 3 hours
Prerequisite: First Year Seminar (IDFY 101)  		
Recommended: Curiosity about Electricity, Physical Science and History
		(Some science background and/or technical hobby interest helpful)	
 	
Class Sessions:   	Lecture/Discussion		TR	  8–9:15 am	Frey 156
			Experiment & Project Work 	TBA			Frey 156 / 350

Fee: Field Trip:  $3.00* per student for Whitaker Center for Science and the Arts in Harrisburg
(*or current Group rate ticket price for Science Center, subsidized by Messiah College.)      
          Projects:  no extra fee to students. 
 		
Required Texts:	
1. Bodanis, David.  Electrical Universe: The Shocking True Story of  Electricity.   
New York: Crown Publishing Group, 2005.	 
2.  Herzfeld, Noreen.  Technology and Religion: Remaining Human in a Co-created
 World.  Conshohocken, PA: Templeton Press, 2009.
3.  Hipps, Shane.  Flickering Pixels: How Technology Shapes Your Faith.  
Grand Rapids, MI:  Zondervan, 2009.
	4.  Underwood, Harold, ed., Exploring Electrical Technology Course-pack. 
Includes historical and biographical perspectives related to electrical inventions, discoveries, social impact, and philosophy of technology.  
  
Instructor:	Harold Underwood, Ph.D. in Electrical Engineering
		Associate Professor of Engineering
		Phone: x7125 / Email: HUnderw@messiah.edu / Office: Frey 225	
Hours: M 11—12, TW 1—2 pm, R 10:30—12, F 2—3 pm, or by appointment.
 			
Americans with Disabilities Act (ADA):  
Messiah College welcomes students with disabilities.  If you have a disability that falls within ADA guidelines, and wish to discuss special accommodations or equipment needs necessary to complete the requirements for this course, please inform your instructor as soon as possible, preferably at the beginning of the semester.  Students must register documentation through the Office of Disability Services (HOFF 101 / x5382).

Course Description:	
To evaluate modern science and technology (S&T) in our postmodern world, this course identifies both benefits and problems electrical S&T brings to society, by reviewing its history.   
With a focus on electrical S&T, the course draws background from the earliest explorers of magnetism for navigation, and the daredevils who captured lightning for sport, to the pioneers who stored, generated and distributed electricity making it practical for safe lighting, instant long-distance communication and other contemporary applications.   Studying the life and times of electrical explorers, including scientists and practitioners, reveals insights about how electrical S&T developed in its context, and the ways human culture has been influenced.   Though widely credited in today’s world for their work, by what means and how readily discoveries of famous electrical explorers became accepted by their contemporaries and the general public of their day can be instructive lessons.  While the unique personality traits of electrical explorers exemplify certain strengths worthy of emulation, but they also reveal weakness to be avoided.

The way electrification occurred in Europe and America serves a case study of contrasts, pointing up patterns that continue today in developing countries. Generation of electric power and its distribution led to great improvements in navigation, communication, transportation, lighting and other consumer appliances, yet each has its own story of associated effects, whether intended or unintended.   The perspectives gained from electrification and its applications prepare students to reflect critically on what impact electrical technology has on our lives today, where it is going, and what we should do about it.   Some hands-on projects, spread throughout the course, also allow students to experiment or build a working device, and learn by doing.

Highlights of electrical technology are drawn from key 18-20th century explorers, such as Franklin, Volta, Faraday, Henry, Morse, Field, Maxwell, Hertz, Edison and Tesla, to help students understand basic concepts, certain controversies, and contemporary trends.  Details of the historical setting frame the contributions each made, interactions with their contemporaries, ingenious aspects of their discoveries, and how some of them uniquely expressed Christian faith.  Experimental, audiovisual, biographical and anecdotal evidence will be used as appropriate and available, to supplement a story line offered by Bodanis in Electric Universe.  

Early in the course, perspectives by Noreen Herzfeld in Technology and Religion will challenge students to grapple with some theological and ethical questions raised by recently emerging technologies.    The latter part of the course more exclusively emphasizes trends and underlying assumptions about electrical technology, including its interactions with Christian faith.  Historian David Nye summarizes the social significance of American electrification in a chapter included in the Coursepack, while Nicholas Carr illuminates parallels in past and present trends in The Big Switch.  Broader critiques of technology by Florman, Ellul, Postman, and Monsma reveal the spectrum of philosophical viewpoints.  In Flickering Pixels, Hipps explores how electronic media influences Christian faith, from an Anabaptist perspective uniquely valued at Messiah College.  Writing assignments during the course enable students to reflect upon and react to the subject material.   Lessons of history and perspectives from anti- to pro-technology help prepare students to formulate their personal view on the place of electrical technology in today’s world.


Course Objectives:   By the completion of the course the students will demonstrate: 
a) a significant understanding of how electrical science, technology, and the Christian faith complement and challenge one another;  b) an enhanced understanding of the relationship of electrical science and technology to other disciplines and relevant ethical, social, cultural, historical and political issues; c) substantive knowledge of the essential concepts, controversies and areas of exploration of a specialized topic in electrical science and technology;  d) the ability to critique scientific and technological arguments and claims in oral and written presentations; and e) the ability to contribute to societal discourses on electrical science and technology issues, and controversies emanating from advances in electrical science and technology.

Course Evaluation:  Students will be graded on class participation (attendance, attitude, in-class discussion, worksheets, group work on experiments or projects, etc.), informal reflective writing, formal writing assignments, tests and a final exam.

Distribution of course credit:
		Class Participation				 	15%
		Informal Reflective Writing (5 or more)	   	  5%
		Tests (4 @ 6% each)			 	 	24%
		Formal Writing Assignments	(1@10% + 2@15%) 	40%
		Final Exam                                                                  16%
						          			100%

Grade Scale:
	A	93-100%	B	83-86%	C	73-76%	D	60-66%	A-	90-92%	B-	80-82%	C-	70-72%	F	 0-59%	
B+	87-89%	C+	77-79%	D+	67-69%

Writing Assignments:
Since this is an interdisciplinary writing enriched (W) course, all students will be expected to submit one short paper (2-4 pages) and two longer papers (4-6 pages) to fulfill the requirement.  In each case, the student should submit both the first and final drafts as a printed copy in class, and as an electronic file attached to an email sent to your professor.  At the instructor’s discretion, a student’s paper may be checked with an on-line tool to assure sources are adequately cited. Citations should follow the Modern Language Association (MLA) format.  For each paper, your instructor will provide a list of suggested topics and specify the expected style, such as essay with critical thinking, library research or persuasive paper.  Unless otherwise specified by your instructor, please clearly identify your intended audience for the paper, to be approved by your instructor at the first draft stage.  To develop a sense of sequential progression, each paper will emphasize a pair of learning domains as per Bloom’s contemporary Taxonomy:  a) remembering, b) understanding, c) applying, d) analyzing, e) evaluating and f) creating.  For a fuller description, refer to  http://www.odu.edu/educ/roverbau/Bloom/blooms_taxonomy.htm.
The short paper (#1) will emphasize domains a) & b); Paper #2 c) & d); Paper #3 e) & f).  In the final (3rd) paper, the student will evaluate a contemporary electrical technology, taking a position on related controversial issues.   Helpful input in the form of a peer and/or instructor reviewed first draft of each paper will occur before the final draft is due.   Various informal writing exercises will also serve as opportunities to reflect on readings, videos, class discussions, hands-on experimental work or other special projects that may be more fully developed later in a paper.  Students are encouraged to seek expert help for revising papers from tutors at the Writing Center.

Messiah College Policy on Academic Integrity:
Messiah College policy states that “Personal integrity is a behavioral expectation for all members of the Messiah College community: administration, faculty, staff and students.”  Examples of activities that violate community standards of academic integrity include: plagiarizing, cheating, fabricating, facilitating academic dishonesty, perpetrating computer offenses, pursuing unfair advantages, and employing exclusive or discriminatory language.  For a more detailed description of such activities, further definition of policies, and specific penalties for violation, please refer to the Academic Integrity Policy section of the Messiah College Student Handbook.    


Films presented (either in part or entirely):
1.  Earth’s Magnetic Field.  Princeton, NJ:  Films for the Humanities & Sciences, 1992. 

2. Volta & Electricity.  Princeton, NJ:  Films for the Humanities, 1985.  

3. Prelude to Power: the story of Faraday and the Induction Ring.  International Film Bureau, 198-.

4. Walter, John.  Edison’s Miracle of Light.  Elevator Pictures, Inc. for the American Experience, WGBH, Boston.  Shanachie Home Video, 1995.

5. Vujovic, Ljubo.  Nikola Tesla: the Genius who lit the world.  Venice, CA:  New Science Ideas, 2005.



























Tentative Class Schedule:

DATES	TOPICS/ACTIVITIES				ASSIGNMENTS

T 8/30	   	Personal & Course Introductions, 			Review Syllabus, Note dates 
		Science & Technology in Postmodern World	Acquire Coursepack & Texts
Two Cultures, Digital Divide				See Two Cultures critiques
								   	& Digital Divide On-line
R 9/1		Experiment #1					       	Exp’t #1 Reflection (in class) 
Origins of Electricity & Magnetism (E&M)		Read Herzfeld Chapters 1&2


T 9/6		Earth’s Magnetic Field to the Global Positioning	Questions on Herzfeld #1 due
System (GPS); Paper #1 (P#1) assigned		Locate the Writing Center 
R 9/8		Era of Early Electrical Science:  Overview,		Read Herzfeld Chapter 3&4
Gilbert, & Jesuits during 1st Period (1600s)		Begin Paper #1 (P#1)


T 9/13		2nd Period of Early Elect. Sci.: Hawksbee, Gray, 	Questions on Herzfeld #2 due
Read article on Franklin (CP)
R 9/15		Desaguliers, DuFay (1700-1740); Ben Franklin	Study guide on Franklin due			

T 9/20		Test #1 (Origins to 18th Cent.: end of 2nd Period);	Test #1
	            Project #1 (Build an Electric Lamp)			Read articles on Wesley (CP)
R 9/22		Ben Franklin; 3rd & 4th Periods of 			Study guide on Wesley due
		Early Electrical Science (1740-1790)			1st draft of Paper #1 due

		
T 9/27 		Volta’s pile, Volta & Electricity video, 		Discuss Volta video
		“The Age of Electricity” (19th century)		Handout on Project #1 due	
									Read article on Faraday (CP)  
R 9/29		Early 19th Cent. Elect. S&T.: Faraday & 		Study guide on Faraday due
		His contemporaries, Prelude to Power video		Discuss Faraday video

	
T 10/4		Henry, Morse & The Telegraph			Final draft of Paper #1 due
Experiment #2:  Battery Measurements		Read Bodanis #1 (I, Ch.1,4,5)
R 10/6		Test #2 (18th Century through Volta)			Test #2
		Field, Kelvin & Transatlantic Cable; P#2 assigned




		

DATES	TOPICS/ACTIVITIES				ASSIGNMENTS

T 10/11	Late 19th Cent. Elect. S&T: Maxwell, Hertz,		Discuss Bodanis #1
		Edison’s early life 					Handout on Exp’t #2 due	
R 10/13	Edison’s Miracle of Light video, handout		Read Bodanis #2 (Ch. 2,3,6)


T 10/18	Electrical Quantities, Human Health & Safety	Discuss Bodanis #2
R 10/20	Fall Break!!

		
T 10/25	AC versus DC and Nikola Tesla			1st draft of Paper #2 due
		Project #2: Electronic Music Keyboard		
R 10/27	Test #3 (19th Century to Edison)			Test #3
Tesla & Genius that Lit the World video		Read Nye: Ch 1 (CP)
							 & PP notes on Nye (online) 


T 11/1		Field Trip to Whitaker Center for Science		Reflective Writing on 	
		& the Arts in Harrisburg					Selected Stations
R 11/3		Experiment #3 (ELF Measurements) assigned	Final Draft of Paper #2 due
		Paper#3 assigned					Handout on Project #2 due 

T 11/8		Lessons from electrification for Information		Disc.: Nye Ch1
			& Computing technology (ICT) today	 
R 11/10	Where is ICT going, and why? 			


T 11/15	Perspective:  Anti-Technology 			Handout on Exp’t #3 due	
R 11/17  	Perspective: Pro-Technology (Florman)		1st draft of Paper #3 due


T 11/22	Test #4 (Edison through Perspectives); 		Test #4
Conference and/or Work on Paper #3 		Read Bodanis #3 (Ch. 7-12)
R 11/24	Thanksgiving Break!!


T 11/29	Perspective: Responsible Technology (Monsma)	Discuss Bodanis #3
R 12/1		Perspective: Responsible Technology (Monsma)	Read Hipps Flickering Pixels


T 12/6		Contemporary Perspective (Hipps)			Discuss Hipps
R 12/8  	Course Wrap–up					Final draft of Paper #3 due

T 12/13 	8-10 am	Final Exam (cumulative topics TBA)  

Exploring Electrical Technology	(IDST 300)		Messiah College
Dr. Harold Underwood

Grading Criteria and Scale for Paper Assignments

1. Focus (The paper meets the assignment criteria for length and topic, opens with a 
solid introduction, takes a specific “angle” on the subject, states its thesis claim in one sentence typically in the last sentence of the first paragraph, stays controlled in the body by a clear central idea, addresses all aspects of the thesis and ends with a fitting conclusion.)

 (unacceptable)(weak)(adequate)(strong)

0     2     4     6     8    10     12     14     16     18     20


2. Organization (The paper develops its ideas in a clear logical progression,
[bookmark: _GoBack]includes coherent paragraphs, makes clear transitions, and connects all points to the central idea.)

		       (unacceptable)(weak)(adequate)(strong)
	
0     3      6      9      12     15     18     21     24     27     30



3. Content (The paper includes adequate background information, presents all sides
of the controversy, analyzes source reliability as possible, includes accurate facts with appropriate detail, has a comprehensive scope and cites sources in text.)

	       	       (unacceptable)(weak)(adequate)(strong)
	
0     3      6      9      12     15     18     21     24     27     30



4. Mechanics and Style (The paper captures the reader’s interest with a tone
suitable for the assignment or a journal of undergraduate research including peers in your class, has “news value” or unusual ideas, balances integrity with sensitivity, uses sufficient active voice and/or appropriate style for the assignment, follows MLA format for citations including the Work Cited page, structures sentences and paragraphs clearly and avoids frequent errors in grammar, spelling, punctuation or capitalization.) 

(unacceptable)(weak)(adequate)(strong)

0     2     4     6     8    10     12     14     16     18     20

