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SYLLABUS
Spring 2009

Course Title:
NSCI 105 - “Science in the Cinema” 



Office:  T-276

Instructor:
Dr. Robert A. Spalletta                                  Office Hours: MWF 2:00 PM
                        ras305@scranton.edu  or dr.spalletta@gmail.com
Catalog

Description:
Many modern movies use science and technology as a backdrop.  Consider Back to the Future, Star Wars,  Jurassic Park, Outbreak, The Core, The Day After Tomorrow and Flubber.  The media often forms the popular understanding of science and technology.   Tools to differentiate between science fact and science fiction are provided. 

Objective:
The objective of this course is for students to attain a basic level in science and technology literacy.  Class participants should be able to assess the science and technology portrayed in the cinema.  When confronted with unfamiliar topics the student should feel empowered to utilize the tools and resources provided to ultimately make that assessment.  Hands-on laboratory experiences (homework projects) should develop in the student a scientific and technological intuition fostering an understanding of the scientific basis for our technological society, and a sense of what is and what is not reasonable.

Texts:
 “Integrated Sciences” by Tillery, Enger and Ross.
Reports:
Six movies will be presented during the semester each preceded by an introductory presentation by the instructor.  After each movie, and before the opening of the discussion board, students will post an initial report of their reaction to the science and technology in the movie.  Once feedback has been given this report can be revised.

Discussion

Board:
Immediately after the initial reports are posted a discussion board will be opened.  This board should contain comments on the introductory presentation, the science and technology in the movie and the newly posted initial reaction reports. 

Quizzes:
There will be six online quizzes covering the topics in the original presentation, the discussion threads and the final presentation provided by the instructor after the close of the discussion board. 

Laboratory

Reports:
There will be four laboratories spaced periodically during the semester.  These hands-on experiences can be done at home and will illustrate some of the topics discussed during the semester.  Students will take data, analyze it and compile it into a laboratory report to be submitted online.
Final Exam:
The final exam will be a report on the science and technology in a movie distributed to students during the final week of the semester.

Assessment:
The final grade for this course will be based on five equally weighted parts; the biweekly movie assessment reports (after revision), quizzes, participation in the discussion board, Laboratory reports and the final exam.
Readings/Papers/Projects/Examinations

Format


Science in the Cinema has several components.  Four to six times during the semester a lecture (or series of lectures) will be given on the scientific or technological topics necessary for the analysis of a specific movie.  Students will then screen the movie, and write a preliminary reaction to it.  This will be followed by an in-depth on-line discussion of the movie.  Based on the reaction papers and the discussion, a final lecture will be given clearing up any remaining issues.  Finally, students will revise their preliminary reactions and resubmit them in final form. 


A second component to this course is a series of hands-on laboratory experiences.  The student investigates a phenomenon in natural science, takes data, interprets that data and then utilizes that data in the creation of a model which can then be generalized into a physical law.


The third component of this course is the final project in which the student screens a movie and then writes a detailed analysis of the science and technology in the film.

Topics Covered


Biology

Structure (including classification via morphology and genetics)

Molecular Biology (including genetic engineering)

Evolution

Biological Processes (including energy utilization, molecular transport)

Biomechanics (including problems of scale and efficiency)

Toxicology (including metabolic pathways)


Chemistry

Reaction Energetics (including Stoichiometry and Thermodynamics)

Chemical Reactions (including both organic and inorganic)

Biochemistry


Physics

Kinematics

Statics

Thermodynamics

Electricity and Magnetism 

Modern Physics

Quantum Mechanics

Relativity

Cosmology


Earth Science



Weather, Climate and Meteorology (including the atmosphere and global warming)



Structure of the Earth (including geology, plate tectonics)

Examples of Movies and their Applicability


It should be understood that the base of movies for this course is constantly expanding.  What follows are a few illustrative examples.  Overall, between four and six movies will be utilized in this course, the number chosen such that all topics in the above list are covered.


Flubber
Chemistry: Reaction Energetics, Stoichiometry, Thermodynamics

Physics: Kinematics, Conservation Laws 

Star Wars

Physics: Kinematics, Statics, Thermodynamics, Electricity and Magnetism, Modern Physics, Quantum Mechanics, Relativity, Cosmology

Biology:  Molecular Biology, Genetic Engineering, 

The Day after Tomorrow

Earth Science:  Weather, Climate and Meteorology, Structure of the Atmosphere and global warming

Physics: Kinematics, Statics, Thermodynamics, Electricity and Magnetism 

Biology: Structure, Evolution, Energy Utilization, Molecular Transport, Biomechanics and Toxicology

Examples of Laboratory Experiences


Laboratories are designed to reinforce the concept that nature is rational and intelligible, that science is empirical, and that the laws of nature informs a way of thinking that can be applied to life experiences.  Furthermore, the laboratories require students to gather data and use that data to discover for themselves the underlying principles that govern everyday experience.

Simple Pendulum (Mechanics, experimental Design, interpretation of data, generalization)

Students will use string, weights, a protractor and a clock with a second hand to investigate the parameters important to the period of a simple pendulum.  Then, using dimensional analysis, uncover the form of the equation governing the phenomenon, and finally, using the data collected, generalize the data into a formula which is then used to predict the period of a new pendulum.
Hydrolysis of Water (Energetics, Stoichiometry, Thermodynamics)

Students will use water, a battery, some wire, a multi-meter, two measuring tubes and large container to investigate the formation of hydrogen and oxygen from water.
Image formation (Pinhole Camera, Magnifying Glass)

Students will use aluminum foil, a wrapping paper tube and a sheet of white paper to form a pinhole camera suitable for observations of the sun and brightly lit objects to investigate image formation.  Students will also investigate the properties of a converging lens.
Energy Transport (Conduction, Convection, Radiation)

Students will use a stove, an electric light bulb, water, glass pot, food dye, several thermometers and various household objects to investigate the transportation of energy via conduction, convection and radiation.

Assessment/Evaluation Based Course Improvement Mechanisms


The feedback from the final paper (the independent evaluation of the scientific and technological content of a film) will provide both feedback and direction for improvement in the course materials.  As part of the laboratory experience students will be required to indicate how the laboratory experience can be improved.  Overall surveys of the students attitudes toward science and technology administered at the beginning and end of class will be used as feedback for course improvement.
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