MNSc 113:  Contemporary Issues in Science

Proposal for Approval as a PLAS Course

Area of Knowledge: Natural Sciences, non-laboratory

Contact:  Dr. Susan Croll, susan.croll@qc.cuny.edu
Overview:  MNSc 113 is a pre-existing divisional course that had previously been taught as a Natural Sciences non-laboratory LASAR general education course.  The course can be taught by any faculty member(s) in the division, with the goal of introducing students to scientific concepts with a special emphasis on how science impacts society and vice versa.  Topics covered can vary, but are always current and highly relevant - probing ethical, philosophical, political, and/or societal impacts of these topics.  The most recent iteration of the course covered the topics of Genetics and Neuroscience, introducing controversial topics including genetic engineering/genetic testing, cloning, evolution, virtual reality, artificial intelligence, and memory manipulation.  Other potential relevant topics are diverse, but could include, for example, Global Warming/Climate Change or Cosmology/Space (black holes, asteroid impacts, extraterrestrial life or colonization, space exploration, etc.).  In all cases, the topics taught will be covered on more than the superficial levels presented in the popular media, and will include detailed coverage of the scientific principles underlying these impactful topics.
Justification for inclusion in PLAS:
MNSc 113, the way it is currently structured, already meets the criteria outlined by the PLAS initiative.  The ways in which it meets these goals follow:

Introduce students to how a particular discipline creates knowledge and understanding:

As part of the course Contemporary Issues in Science, students will use the primary literature to learn about experiments conducted to support current theories and concepts in science.  In reading and then discussing these articles, students will gain an understanding of how scientific knowledge is generated.  In addition, students will observe demonstrations and conduct simple experiments as a way to better understand how knowledge is generated through on-hands experiences (specific examples detailed later in proposal).  In an effort to remind students that new scientific knowledge is being generated every day, all sections of MNSc 113 will schedule at least one visit to an active research laboratory, where students will be taught about the methods and goals of that laboratory’s research. 

The place of science in the liberal arts and society: 

By its nature, science is progressive, and the scientific method represents the primary method by which humans learn about their world.  Expanding knowledge about the world has led to changes in the way human societies function (eg. technology), and has made it easier for different societies to interact.  For example, advances in transportation (air travel) and communication (electronic mail) have made societies much more global in their day-to-day functioning than even a century ago.  Advances in genetics and medicine during the past 50 years have led to dramatic changes in the way we view ourselves, which ultimately impacts society, philosophy, religion, and even the arts.  By focusing course coverage on topics which are both controversial and impactful, such as genetic testing, global warming, and artificial intelligence, instructors will provide opportunities for students to discuss how science and society interact, and how science impacts other fields such as philosophy, politics, sociology, history, and theology.  By using works of fiction to stimulate interest in science, students will also explore how science influences, and is depicted by, the arts.
MNSc 113 and the goals of the Natural Sciences Area of Knowledge: The goal of the Natural Sciences Area Requirement and the ways in which PLAS courses help to attain that goal are:

“Courses that contribute to the goal of understanding the methods, content, and role of the natural sciences should include familiarity with a body of knowledge in the physical or biological sciences; successful study of the methods of science, including the use of observation, the formation of hypotheses, and the testing of models; experience and awareness of the impact of science on modern society.”
MNSc 113 will provide students with a substantial body of knowledge in one or more selected areas of science with relevance to contemporary society.  In addition to introducing students to the didactic information necessary to gain a deep understanding of the selected topic(s), students will be exposed to primary journal articles to help them gain an understanding of how scientific knowledge is generated.  To enhance this understanding, students will participate in hands-on activities and simple experiments to help them appreciate the techniques and ways of thinking used to gain scientific knowledge (detailed later).  Finally, students will explore the impact of the chosen topic(s) of study on society, with special attention given to the ethical, philosophical, sociological, and political implications of developments in the field.
MNSc 113 is a three credit, lecture course that fulfills the non-laboratory Natural Sciences requirement. Although it is not a laboratory course, all sections of the course include hands-on activities, including at least one simple experiment, and a visit to an active scientific research laboratory.

Global or comparative nature of MNSc 113: 

While the nature and extent of the global or comparative nature of MNSc 113 will depend somewhat on the specific topic covered, all topics will have global or comparative elements.  Those topics that influence the entire earth, and also drive international policy, such as Global Warming, will be inherently global in their perspective, especially when considering the phenomenon’s impact on world politics and international relations (eg. Kyoto treaty).  In contrast, some of the more biological topics, such as cloning, evolution, genetic engineering, or artificial intelligence, are more likely to be comparative in nature, focusing on the types of information that interspecies variation give us (for example, reasons why we can readily clone lower mammals but not primates, or the use of phylogenetic alterations in intelligence to help us arrive at a true definition/criterion for “artificial intelligence”).

Engage students in active inquiry: 

Students will not only learn about inquiry-based methods in the sciences from their readings and lectures, but also from engaging in inquiry-based learning themselves.  The following represent inquiry-based activities used in the section of the course which was taught most recently:

1) Crime Solving – Students were given a partial DNA sequence for suspects in a crime, as well as the protein composition of blood found at the scene of the crime, and forced to use printouts from the GenBank database to identify the perpetrator.  They were then asked to describe the methods they used to solve the problem.

2) Evolution Activity – Students played a game in which they used environmental factors (such as antibiotic use) to evolve a relatively harmless pathogen into a SuperBug microorganism.  They were then asked to analyze how the principles of evolution could be applied to understanding the world’s current problems with drug-resistant pathogens. 

3) Artificial intelligence – The 20Q electronic game was put head-to-head against the human mind in a Turing Test.  After the test (which showed that the $19.99 20Q game was equivalent to a human), students were asked to discuss what should or should not qualify as an artificially “intelligent” machine.

4) Perceptual Illusions Demo – Students were exposed to several ways in which our perceptions distort our sensations, such as two-point somatosensory threshold, negative afterimages, and color distortion visual illusions.  Some of these were presented as simple experiments to derive knowledge about how these illusions work.

5) Memory Experiment – Students conducted a simple, hypothesis-driven, memory experiment to investigate both the methods and phenomenology of human memory and human memory research. 

Reveal the existence and importance of change over time: 

One of the primary thrusts of the MNSc 113 course is the importance of scientific change over time.  Because of the current nature of the topics discussed, students will be asked to examine how recent advances in science and technology have changed our world, and then how it is likely to change our world going forward.  A major discussion point for many sections of MNSc 113 will be our near and long-term future capabilities, how these capabilities are likely to be used (and whether or not they should be used), and how they would be likely to change the way society functions.  For instance, an exploration of artificial intelligence would examine how technology has changed our world in the past 50 years, and how the creation of increasingly complex and capable machines has the potential to change the way our society functions in the future.  Part of that discussion, of course, will not only be whether we can achieve true artificial intelligence technically, but also whether we should.  It will end with the likely impact that such a development would have on the structure and function of earth’s societies in the future.

Use primary documents and materials: 

The MNSc 113 course, as a 100-level course, can not make use of complex primary journal articles from specific fields, but will make use of primary works targeted toward a scientifically-literate lay population such as articles from Scientific American, Popular Science, and Discover.  In addition, primary texts targeting a general audience may be used.  Examples of these sorts of primary works are Charles Darwin’s Origin of Species, Oliver Sack’s The Man Who Mistook His Wife for a Hat and Other Clinical Tales, or Stephen Hawking’s A Very Brief History of Time.

All sections of Contemporary Issues in Science will use one or both of these types of primary literature, in addition to other works.  Examples follow.

Course materials, assignments, and activities 
Course Materials

MNSc 113 will always include the use of some primary documents, but may also include a textbook or textbooks to provide a broad overview of the concepts presented, and to serve as references.  It may also include some fiction readings or movies to stimulate interest and discussion.  The nature of the textbook and other materials will depend on the topic of the course.  For example, the instructor for the next iteration of MNSc 113 (scheduled for Fall 2010) has preliminary plans to use the following materials:

Textbooks:

Human Genetics by Ricki Lewis

Consciousness: A Very Short Introduction by Susan Blackmore

Journal Articles (the following were used for 2007 iteration of MNSc 113, but will be updated for 2010):

-Genetic Engineering and Gene Testing:

Martindale (2001), Gene Pink Slip, Scientific American 







Rennie (1994), Grading the Gene Tests, Scientific American 






-Cloning:

Paabo (1993), Ancient DNA, Scientific American 







Henig (2003), Pandora’s Baby, Scientific American 








-Evolution:

Ewald (1993), Evolution of Virulence, Scientific American 







Rennie (2002), Answers to Creationist Nonsense, Scientific American 





-Perception:












Pescovitz (1999), Getting Real in Cyberspace, Scientific American






Hoffman (2004), Virtual Reality Therapy, Scientific American







-Artificial Intelligence & Altered Intelligence:

Kurzweil (1999), The Coming Merging of Mind and Machine, Scientific American 

Moravec (1999), Rise of the Robots, Scientific American 








-Memory:

Griffith (2007), Chipping In, Scientific American 







Tsien (2007), The Memory Code, Scientific American

Fiction:

-Galapagos, by Kurt Vonnegut (a fictional account of evolution)

-The Curious Incident of the Dog in the Night-time, by Mark Haddon (a fictional portrait of autism/disrupted perception)

Distinctive student activities: 

Students taking MNSc 113 will be encouraged to understand the source of primary knowledge about science by engaging in activities other than traditional lectures.  All sections of MNSc 113 will schedule at least one visit to an active research laboratory where they will learn about the questions the laboratory poses and the techniques used to answer the questions.  In addition, students will engage in the communication of scientific ideas by the use of both oral and written presentation of their ideas.  Finally, all sections will engage in both demonstrations and problem-based learning.  For example, the sample syllabus, which represents both the most recent iteration of the course and the next section to be taught (scheduled for Fall 2010) includes the demonstrations and inquiry-based learning exercises described in the inquiry-based learning section above.

Assessment: 

There are three different areas in which teaching/learning effectiveness must be assessed for MNSc 113 – 1) the success with which important scientific concepts and knowledge are taught/learned, 2) the degree to which students are stimulated to either seek additional venues for exposure to science (a course contingency during semesters that the course is funded by the National Institutes of Health [NIH] MARC U-STAR program), 3) the degree to which the course meets the goals of the PLAS initiative

1) Assessment of course and instructor quality: Course and instructor quality are evaluated using the Queens College Course-Instructor Evaluation system to assess students’ views of overall course and teacher effectiveness 

 2) Assessment of basic scientific knowledge:  students will be given a brief multiple choice quiz on the first day of class to probe their knowledge about basic scientific principles relevant to the topics to be taught during the semester, and will receive a repeat quiz on the last day of classes containing different questions relevant to the same topics, and set at similar difficulty levels.  For this assessment instrument, no names will be collected, necessitating the use of a between-groups analysis to evaluate knowledge-based learning.

3) Assessment of science-seeking behaviors:  students will receive an identical brief questionnaire on the first and last days of class which probes their interest in seeking additional scientific experiences (eg. additional courses planned, selection of a science major or minor, watching mainstream science shows such as Nova, reading mainstream science magazines such as Scientific American or Popular Science), and also probes their opinions about the importance of science to society.  Changes in their self-reported science-seeking behaviors will be indicative of the course enhancing interest in science.

4) Assessment of the degree to which the course meets PLAS general education goals will be evaluated in two ways:

1) each iteration of the course syllabus will be checked for strict adherence to the objective goals of PLAS as follows:

a. verify use of primary documents

b. verify exposure to how scientific knowledge is generated

c. verify coverage of topics which specifically embed science within the realm of politics, philosophy, ethics, and/or literature within a broader societal perspective

2) students will write analytical essays during the semester – each student’s first essay will be compared to his or her last essay to evaluate, on a 5-point Likert scale, the following goals:

a. the degree to which the student integrated scientific concepts with more mainstream societal concerns

b. the degree to which the student provided support for statements made

c. the depth of the student’s analytical thinking and critical reasoning

Administration:
MNSc 113 is most often taught by a single faculty member who is either cross-trained, broadly trained, or has the experience necessary to introduce the subject matter in a manner which encourages a broad and integrative view of the material.  It may, at times, be preferable to assign multiple faculty members to team-teach the course if, for instance, the section will include material which cuts across sub-disciplines of the sciences.  The course will always be taught either by a full-time faculty member or by an experienced adjunct lecturer under the mentorship of a full-time faculty member.  This course may not be assigned to a first time teacher.   If the course is taught by an adjunct, the faculty mentor must assure that the adjunct understands the goals and philosophy of the PLAS initiative and that the syllabus and course content include all required elements of the course.

Decisions about materials to be used in the course are at the discretion of the faculty member(s) teaching the course, but must adhere to the guidelines outlined above, including the use of primary materials. 

Any significant change in the content or philosophy of MNSc 113 has to be approved by the Divisional Academic Policy and Curriculum Committee, with final approval granted by the Dean of Mathematics and Natural Science.  These changes would then be advanced to the GEAC, UCC, and Academic Senate for approval before implementation.
