Anna Maria College
Summer 2006


SCI 101     Introduction to the Natural Sciences

Course Syllabus and Tentative Schedule

Class Times:
M, W, F  0900 am–1040 am or

M, W, F  1100 am–1240 pm

Instructor:
Carl F Moxey, PhD
Room S10A


Campus phone:
508-849-3384


E-mail:
c.moxey@charter.net


Office hours:
Tu, Th  12:00 noon –3:00 pm
Text:
Bill W. Tillery, Eldon D. Enger, & Frederick C. Ross, Integrated Science, 3/e, McGraw-Hill, 2007. ISBN 0-07-299674-9.

Other equipment and materials:


Appropriate clothing for outdoor collecting and laboratory work.


Lab notebook with grid-lined pages, preferably with numbered pages.


Simple calculator or slide rule.


Curiosity.

Course Description

A basic introduction to the study of biological and physical sciences in which the student will learn how to comprehend and interpret information, to apply basic scientific principles and concepts, and to understand issues of science in our society. Class and laboratory work will build skills in scientific and quantitative methods and in evidence-based reasoning.

Goals

Upon completion of this course, the successful student will be able to

· Describe the principles upon which science is based.

· Determine if a solution is based on science reasoning, given a particular solution to a problem.

· Compare and contrast different ways of gaining and/or using knowledge, such as in the humanities, science and technology, or science and pseudo-science.

· Determine if a given statement is an observation, an inference (logical deduction) or a value judgment. 

· Recognize and use the metric system for both measurements and calculations, including the major units (meter, gram, liter, and second) and prefixes (kilo-, centi-, milli-, and micro-) 

· Compare and contrast, in writing, a scientific hypothesis with a scientific theory and a scientific theory with a scientific law, starting with the description of these concepts as presented in the text. 

· Compare and contrast physical systems with biological systems.

· Write a definition of, setup a mathematical statement (equations) of, and solve mathematical problems for each of the following concepts: speed, velocity, accelerations, force, work, kinetic energy, potential energy, mass, weight and gravity.
· Recognize and use (select and manipulate) appropriate units associated with each of the concepts listed in the previous objective. 
· Paraphrase in writing a description (definition) for each of the following laws/principles and provide an example that illustrates each: Newton’s 1st, 2nd, and 3rd laws of motion, and the Law of Conservation of Energy. 
· Describe how simple machines make work easier (examples: levers, pulleys, and inclined planes). 
· Describe the atomic nature of matter, including how the fundamental components (protons, neutrons, and electrons) form atoms and how atoms combine (bond) to produce compounds. 
· Write a description of the Periodic Table of Elements, including the characteristics of rows and columns, an interpretation of symbols and numbers in element boxes; the nature of phases that various elements exhibit and the distribution of metals, non-metals and noble gases. 
· Compare and contrast ionic, covalent and hydrogen bonding. Predict when they occur. 
· Describe the characteristics of the states of matter, including density, mass, volume, and intermolecular bonds.
· Read and analyze information found on a temperature vs. energy graph for a given substance, including phase changes and latent heats.
· Recognize the fundamental nature of the cells as the building block of all life. Compare and contrast different types of cells. 
· Recognize the importance of the cell membrane as a regulatory mechanism between the physical environment and a biological system.
· Compare and contrast active and passive mechanisms of transport.
· Describe the properties (wavelength, frequency, amplitude) of a wave.
· Compare and contrast longitudinal and transverse waves.
· Describe the relative energy, frequency, and wavelengths of the waves in the electromagnetic spectrum.
· Relate colors to the visible portion of the EM spectrum and explain how the human eye perceives color. 
· Explain how objects or substances reflect, refract, transmit, or absorb light. 
· Describe the behavior of waves when they interact. 
· Relate the pitch and loudness of sounds to the properties of sound waves, and describe how the human ear works. 
· Describe and explain the nature of electric charge (electrons and protons), including the law of electric charge; electric fields; and charging by friction, charging by conduction, and charging by induction. 
· Describe and explain the nature of electricity and compare materials that will conduct electricity (conductors) with those that do not conduct electricity (insulators) and how these properties relate to electrical safety. 
· Define current, resistance, and voltage, and relate them to each other using Ohm’s Law. 
· Describe and explain how power is related to current and voltage. 
· Describe and explain the nature of magnetism including the law of magnetic poles and magnetic fields.
· Understand the atom as a combination of the three primary types of subatomic particles:  proton, neutron, electron.  

· Understand the organization of the modern Periodic Table (atomic number, rows vs. groups).  Know that the Table can be used to predict an element’s chemical reactivity (ionic bonding, covalent bonding, tendency not to bond).  

· Know the relationships that exist between atomic number, atomic mass and the number of protons, electrons, and neutrons in an atom.

· Understand the relationship between a representative element’s family/group in the periodic table, and its number of valence electrons.

· Use an element’s position in the periodic table to predict type of chemical bond formed (ionic, covalent, etc.) as well as net charge, if it is an ionizable element (octet rule).

· Use electronegativity values to predict ionic, covalent, or polar covalent bond.

· Write chemical formulas for simple ionic compounds, including those with polyatomic ions, using strategies such as the “crossover rule.”

· Define single, double, and triple bond, and identify elements which are capable of forming such bonds (focus is on carbon, nitrogen, and oxygen).

· Contrast chemical changes with physical changes.

· Describe the parts of a chemical equation (reactants, products).

· Relate the energy requirements for bond formation versus bond breakage (i.e. energy is required to break bonds and is released when bonds are formed).

· Understand the law of conservation of mass.

· Be able to balance simple chemical equations.

· Describe the unique properties of carbon that allow it to form a diverse array of compounds.

· Define and identify structural isomers for simple hydrocarbons.

· Differentiate between unsaturated and saturated organic compounds.

· Be familiar with the general structural formula for selected “functional groups,” including alcohols, amines, esters, and organic acids; identify examples of molecules in which such groups can be found.

· Know the four key chemical elements found in the biological molecules that make up living things.

· Recognize the 1:1 ratio of water molecules to carbon atoms in a carbohydrate.

· Know the general structural formula of an amino acid, and be familiar with the specific structure of a few of the simplest examples (e.g. glycine).

· Identify the functional groups that go into making up the structure of fats and oils.

· Understand the chemical basis for the physical difference between liquid oils and solid fats (structural differences due to degree of saturation, and the effect of hydrogenation).    

· Be familiar with the characteristics of living things.

· Describe how DNA mutation can allow for the evolution of adaptive traits.

· Recognize the characteristics of cells (“cell theory”).

· Know the basic features of the plasma membrane; compare and contrast it with the nuclear membrane.

· Name and state the primary function(s) of all of the major cell parts and organelles.

· Identify which organelles are unique to plant versus animal cells.

· Understand the “energy carrier” role of ATP in the cell.

· Know the reactants and products in the overall chemical equation for photosynthesis versus cellular respiration, and know which are “high energy” and which are “low energy.”

· Define the criteria for differentiating prokaryotic versus eukaryotic cells.

· Appreciate the importance of cell division.

· Understand the endosymbiotic theory for the origin of eukaryotic cells, and specifically for the evolution of plant versus animal cells.

Course content.
What you need to know. Any science course is a demanding field of study requiring the student to be disciplined and attentive to detail. There is much to learn and a very short period in which to learn it. Students who attend the lectures regularly, take adequate notes during lecture, and study regularly do well in these courses. Even though there are no prerequisites for this course, a baseline of knowledge, as might be learned in high school, is presumed:  a working command of spoken and written English and the ability to perform basic arithmetic operations, such as addition/subtraction and multiplication/division. Add to these as a very strongly suggested skill set is the ability to use a computer, e-mail, and the Internet productively. Not only will this allow you to use the textbook ancillary material to the fullest, but it will also permit easy and rapid communication between you and your instructor, you and your classmates, you and your college.
 Studying. I am not an expert in designing effective study habits, but I will offer a few suggestions:
1.  Be interested in the material. I believe that even if every other suggestion is ignored, when a student is truly interested in a subject, he or she takes the time to explore it in greater detail. The more one investigates something, the more expert one becomes.
2.  Study often. Try not to wait until the night before a midterm or final to cram. If one studies a little bit after each class session, not only does the material seem more familiar, but there is the chance for additional consolidation of the material into memory. Some authorities recommend at least two hours of study for each hour of lecture material.
3.  Study what is important. Always study the material presented in lecture and any assigned reading. I would be remiss if I did=not emphasize how important it is to go to class. Additional reading of the textbook or linked web pages should not be ignored, but if pressed for study time, go with learning the material that the test is known to cover.
4.  Generate questions and answers. And do not make them trivially simple. Test them out on other students in the class. Solve problems. Use the study/quiz questions in your textbook.
5.  Study as a group. If the group members test one another, make sure that at least one person in the group knows the correct answer to the test question.
6.  Seek extra help. As with studying, do not wait until the last minute. For one thing, you will have lost the context of the problem. If you do not understand something, ask the instructor after class, or e-mail the instructor. Make use of the resources of the Learning Center.

Examinations.
Format. Lecture examinations will be in essay/short answer format. Unless otherwise noted, questions will be based on the material presented in lecturQuestions will not just test rote memorization of data, but some may require the student to analyze data to arrive at the correct answer.
From time to time, questions may be added as lateral-thinking challenges to the student. Answering these questions is voluntary on the part of the student, and any answer, or lack thereof, will in no way affect the grade earned by the student on the didactic portion of the examination.


Exam protocol. Students must put all study materials (textbooks, notes, review cards, whatever) away at the time the examinations are handed out; further review of material once the exam has been distributed will not be permitted. It is incumbent upon the student to read the examination instructions carefully, to heed any additions or corrections indicated by the instructor, and to ask the instructor if something is not clearly explained or questioned. Be aware, however, that you may be asked to rephrase your question so that answering your inquiry does not betray the question’s answer.
All exams must be returned by the designated end time for that examination; failure to turn in the exam by that time will result in a zero for the examination. If a student is late for a scheduled exam, the student will be permitted to take that examination provided that no student has already completed the exam and left the room; in addition, the student must complete the exam and turn it in by the designated end time of the examination.
During an examination, the student may not listen to any playback device, digital or analog, including, but not limited to, tape recorders, CD players, camcorders, &c. Arithmetic calculations in an exam can be performed using very low-tech calculators with no more functionality than logs and exponentiation; the use of very sophisticated calculators is discouraged and requires permission of the instructor.
Challenges. Any challenge to a question on an exam or to a grade earned on an exam must be submitted in writing by the class following the posting or review of the answers or grades for that exam.
Missed exams. No makeup examination will be given except for one missed due to extraordinary circumstances. In those cases of genuine emergency, prior notice or subsequent documentation must be provided in order for a makeup to be allowed. Failure to do so will result in a grade of zero being posted for that exam. Please see above for information on how to contact me.
Athletics. Academics have priority over sports. If there is a conflict between sports travel and course work that must be completed, it is the responsibility of the student to ensure that the instructor has received prior knowledge of the conflict and that arrangements have been made with the instructor to clear any missing assignments or examinations prior to the final exam in the course.
Extra credit projects. No. Why not?
1.  To be fair, an extra credit project, if offered to one student, must be offered to all.
2.  The time spent on an extra credit project would better be used in studying the assigned material.

Classroom behavior.
Deportment. Proper class deportment is expected. Questions that seek to clarify or expand the lecture material are always welcome and, in fact, encouraged. Please help create and maintain an environment conducive to learning.
Portable communication devices. The use of beepers or cellular phones during class can be quite disruptive to the lecture environment. Therefore, all beepers and cellular phones must be turned off prior to entering the lecture room. Exceptions to this policy must be cleared with the instructor. Violation of this directive will be considered equivalent to disruptive classroom behavior.



Grading. 
It is hoped that class grades will distribute themselves normally with the mean score being ≥ 78, in which case the assignment of letter grades to one’s overall course average will be determined by the following rule: If the class mean is ≥ 78, then standard letter-equivalencies will pertain; i.e., 78=C+, 80=B-, 84=B, &c. If the class mean is < 78, then this mean score will be given the grade of C+. For example, if the mean=70, then 70=C+. In this course, if you obtain the mean score on all yours tests, you are guaranteed to receive a grade no lower than C+. Grades on a particular examination should always be viewed in a comparative light, and if a letter grade has been attached to the exam, that letter grade indicates the position of the earned score on that exam within the ABCDF–grading system. 

Academic honesty. 
The student is encouraged to study with other students, to share notes and ideas. All examinations, laboratory exercises, and other assignments, must be completed by the student alone. No form of academic dishonesty will be tolerated. The following is quoted from the Anna Maria College 2004–2006 Undergraduate Catalog [p. 28f]: 
	As an academic community centered in the Catholic tradition, Anna Maria College expects all members of the college community to act in a responsible and ethical manner, and to uphold the values, rules, and regulations of the College. The principles of individual honor, integrity, responsibility, and respect for the rights of others are essential to students. 

	
For more information, see Anna Maria’s Student Code of Conduct 



Academic Assistance. 
Anna Maria College is committed to providing students with appropriate accommodations for documented learning, perceptual, mobility, or medical needs. Contact the Learning Center, located in Trinity Hall, to determine what you need to do to obtain these accommodations. 

Demonstrate your knowledge. 
Student learning will be evaluated on the basis of performance in a variety of tasks. The distribution of weight is such that no one task will decide your grade for the course. I will strive to evaluate your work fairly and constructively, and I commit to returning written assignments promptly. Please consult with me in person or by e-mail if you have any questions. Your final grade will be determined as follows: 


Exams 1–2 (15% each)
30%

Homework assignments (best 6 of 8)
18%

Laboratory

Attendance & participation
10%

Lab notebook
15%



25%

Final exam (cumulative)
27%

Accommodations

Anna Maria College is committed to providing student with appropriate accommodations for documented learning, perceptual, mobility, or medical needs. Contact the Academic Dean or the Learning Center to determine what you need to do to obtain whatever accommodations you need.
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Tentative Calendar of Topics

	 
	 
	Sci 101 — Summer 2006
	 
	 

	 
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	 

	1
	12. June
	13. June
	14. June
	15. June
	16. June
	 

	
	 
	Registration
	 
	Objects & Measurements
	

	
	 
	 
	 
	 
	pp 2-13
	

	
	 
	

	2
	19. June
	20. June
	21. June
	22. June
	23. June
	 

	
	What Is Science?
	 
	Motion, I
Summer Solstice
	 
	Motion, II
	

	
	pp 13-20
	 
	pp 24-35
	 
	pp 36-47
	

	
	Laboratory Preliminaries
	

	3
	26. June
	27. June
	28. June
	29. June
	30. June
	 

	
	Energy
	 
	Atoms, Compounds, & Molecules
	 
	Heat & Temperature
	

	
	pp 52-61
	 
	pp 172-175, 192-194, 70-72
	 
	pp 73-82
	

	
	Experiments in Motion
	

	4
	03. July
	04. July
	05. July
	06. July
	07. July
	 

	
	Phase Changes & Thermodynamics
	Holiday
	Atomic Properties
	 
	Exam 1
	

	
	pp 82-91
	 
	pp 176-186
	 
	 
	

	
	Introduction to the Microscope
	

	5
	10. July
	11. July
	12. July
	13. July
	14. July
	 

	
	Chemical Bonds
	 
	Chemical Equations & Reactions
	 
	Water
	

	
	pp 194-205
	 
	pp 205-211
	 
	pp 215-222
	

	
	Collection of Organisms
	


	 
	 
	Sci 101 — Summer 2006
	 
	 

	 
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	 

	6
	17. July
	18. July
	19. July
	20. July
	21. July
	 

	
	Solutions & Moles
	 
	Acids, Bases, & Salts
	 
	pH
	

	
	pp 222-224
	 
	pp 224-229
	 
	 
	

	
	Chemical Reactions
	

	7
	24. July
	25. July
	26. July
	27. July
	28. July
	 

	
	Behavior of Gases
	 
	Review
	 
	Exam 2
	

	
	 
	 
	 
	 
	 
	

	
	Acids & Bases
	

	8
	31. July
	01. August
	02. August
	03. August
	04. August
	 

	
	Waves
	 
	Sound
	 
	Electricity
	

	
	pp 98-104
	 
	pp 105-115
	 
	pp 120-129
	

	
	Measuring π
	

	9
	07. August
	08. August
	09. August
	10. August
	11. August
	 

	
	Light
	 
	Organic Molecules
	 
	Biochemistry
	

	
	pp 147-160
	 
	pp 426-436
	 
	pp 437-447
	

	
	Light & Electromagnetism
	

	10
	14. August
	15. August
	16. August
	17. August
	18. August
	 

	
	Life & Cells
	 
	Cellular Organelles
	 
	Final Exam
	

	
	pp 454-465
	 
	pp 465-477
	 
	 
	

	
	 
	

	 
	 
	 
	 
	 
	 
	 


Webpage documents and updates:

http://www.profelis.org/amc/naturwissenschaft/index.html
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