University of Indianapolis School for Adult Learning
Syllabus—Science and Society—Term |. 2008-2009
SAL-280 AU7

Introduction
Welcome to SAL-280, Science and Society. Among my goals for the course is to help you become more familiar
with science in gener a | as wel |l as |ife science in particular.
reasons. First, because we share an interest in many of the topics because we are human, and second because this area
of science directly exposes us to some of the great controversies of science; such as, the ethics of research involving
humans, the history of the eugenics movement, and the whole issue of stem cell research. | am hopeful we can
explore what is of current interest in the area of human genetics and some of the history behind the issues of today.
Another goal is to work with you to write well about your growing knowledge of science. This is not a technical
writing course, but writing about a topic can, in my opinion, make it easier to learn about the topic, and can force one
to clarify concepts in order to explain or apply them.

Important notes:
You are required to attend the first session of the class. Should you fail to attend the first class, you are
responsible for dropping or withdrawing from the course. To receive a 100% refund, you must drop the class
by the Friday of the first week of classes.

Do you plan to graduate in December 2008? If so, | need to have all your materials turned in no later than 9:00
am local time on Thursday 12/11/08.

General Course Information
Class meets Tuesday November 3™ through Tuesday December 10" from 6:00 PM to 9:45 PM. For the purposes of
this course, each week begins on Tuesday and ends the following Monday. Note: There is no class on Nov 5.

Check with the SAL office for the latest information on location.

This is a three credit hour course that meets the SAL general education requirement for the Natural Sciences.

Instructor: John W. Batey Office: EH-103
Phone: 788-3410 E-mail: jbatey@uindy.edu
Textbook

Julia Richards and R. Scott Hawley. 2005. Human Geno me : A u s e Seddnsl Editian.rBurlington, MA,
Elsevier Academic Press. ISBN 0-12-33342-4.

Students with Disabilities
If you have a disability that may affect your work in this class and for which you may require accommodations, please
inform me immediately so that your learning needs may be appropriately met. You must also register with the
Services for Students with Disabilities office (SSD) in Schwitzer Center 206 (317-788-6153 / www.uindy.edu/ssd) for
disability verification and for determination of reasonable academic accommodations. You are responsible for
initiating arrangements for accommodations for tests and other assignments in collaboration with the SSD and the
faculty.

Assessing Your Readiness for the Course

Ask yourself the following:

1.  Am self-motivated?

2. Am | organized enough to devote time regularly to the course? (Note: I strongly recommend you not try to take
this course along with another accelerated course).

3. Do I regularly meet deadlines for assignments?

4. Am | comfortable using a computer to:
Prepare and submit written assignments?
Use the wuniversity’ s Blackboard course management
Navigate the Web?
Participate in online discussions of potentially controversial material?
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Course Objective
This course is part of the general education core of the University of Indianapolis and is designed to meet the learning
goal: Saentific Method for the Natural Sciencewhich states that science courses should acquaint students with the
history, philosophy, and methodology of the natural sciences. To meet that goal we will cover the following areas: the
structure of science, scientific method, science and technology, scientific problem solving, and evolution of scientific
thought using the discipline of human genetics as the focus of our study. As you begin your study of human genetics,
remember that the life sciences depend heavily on experiment and observation; thus, what we think we know about
living organisms, their structure and function is limited not only by the accuracy and precision of those experiments
and observations, but also by the interpretation of experimental and observational results.

Learning Objectives

Science process and models:
Understand the process of development of scientific models and theories. Demonstrate competence by:
Explaining the role of data gathering or experimentation on the development of scientific theory.
Contrasting holistic and reductionistic approaches to understanding the physical world.
Explaining the key role of prediction in assessing the validity of a theory.

Understand the principle of levels of organization of organisms. Demonstrate competence by:
Listing the levels of organization from sub-atomic particle to organism.

Explaining the principle of emergent properties.

Contrasting emergent properties with collective properties of levels of organization.

Writing to learn:
Understand the role of writing in learning and communicating scientific ideas. Demonstrate competence by:
Submitting written assignments that exhibit ideas and content that are relevant to assigned topics.
Organizing material in a way that fits the information and content of the assignment.
Providing depth of material consistent with the level of the audience—undergraduate college—and with the material.
Citing all material used preparing an assignment according to the APA style format.
Writing in complete sentences that fit together.
Using correctly employing standard American English conventions for spelling, punctuation, capitalization, and
paragraph structure.

Classical genetics:
Understand the mechanism by which genes are passed from parents to gametes to offspring. Demonstrate
competence by:
Given a pedigree showing inheritance of a single gene, interpret the information present and determine if the trait
illustrated is inherited as an autosomal or sex-linked, and whether it is dominant, recessive.
Given a pedigree showing inheritance of a single gene, calculate the probability that a given individual may carry a
particular allele of that gene, and if so, the probability of passing that gene to an offspring.

Understand the range of expression of genes along the dominance spectrum and the effects of that range on
potential phenotype combinations. Demonstrate competence by:

Given the genotype of parents and the mode of expression of a given gene, predicting the probability that offspring
will carry the gene(s) and show the characteristic phenotypes associated with those genes.

Cell structure and function:
Understand the importance of those parts of the cell directly involved in genetic processes. Demonstrate
competence by:
Correctly describing roles of the nucleus, plasma membrane, ribosome, endoplasmic reticulum, Golgi apparatus in the
day-to day operations of the cell.
Describing the structure of the eukaryote chromosome
Explaining the roles of microtubules and microfilaments in cell division.
Predicting the genetic effect of failure of chromosomes to separate properly in cell division.
Comparing the processes of mitosis and meiosis in humans.
Differentiating between spermatogenesis and odgenesis.
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Molecular genetics:
Understand the functions and structures of DNA, RNA, and proteins. Demonstrate competence by:
Correctly identifying the monomolecular constituents of DNA, RNA and proteins.
Describing the process by which the genetic information in an m-RNA molecule is translated into a protein
Ilustrating the process by which genetic information encoded in DNA is transcribed into an RNA molecule.
Describing the process by which the genetic information in an m-RNA molecule is translated into a protein.
Demonstrating the link between mutation in DNA structure and alteration in the structure and function of the protein
product of that gene.

Understand the relationship between the individual’s genome and the biochemical processes occurring in the
individual’s cells. Demonstrate competence by:

Explaining the role of enzymes in metabolic pathways.

Predicting the effects of specific gain of function or loss of function mutations on the operation of metabolic
pathways.

Developmental genetics:
Understand the roles of genetic and environmental factors on the development of embryo and fetus.
Demonstrate competence by:
Describing the events occurring in an ovum during the processes of activation and fertilization.
Describe the behavior of stem cells in the early human embryo.
Contrasting the processes of determination and differentiation.
Describing the role of the Y chromosome and specifically the SRYgene in determination of embryonic sex.
Contrasting the sex and gender of the individual.
Predicting the effects of extra or missing chromosomes on development and survival of an embryo.
Defining and comparing the terms carcinogen, mutagen, and teratogen,

Population genetics
Understand the concept of genetic diversity in human populations. Demonstrate competence by:
Describing the concept of DNA polymorphism.
Explaining the advantages of genetic diversity in terms of population survival.

Organismal genetics
Understand the interaction between the individual’s genetic makeup and the individual’s physical and
biological environment in producing the individual’s phenotype. Demonstrate competence by:
Contrasting the terms genotype and phenotype.
Explaining the ways in which the environment can alter gene expression.
Explaining how epigenetic phenomena such as imprinting can mimic inheritance.
Defining the term immunogenetics.
Discussing the multi-hit model for tumorogenesis.

Genetic controversies
Understand that neither genetic theory, nor application of genetics to humans is a settled issue. Demonstrate
competence by:
Contrasting the positions of those who propose and those who oppose stem cell research.
Explaining the assumptions underlying the theories of the Eugenics Movement.
Distinguishing between molecular and cellular cloning.
Listing the major arguments for and against prenatal genetic testing.
Comparing evidence for and against genetic determinism in human behavior.

Wait a minute! Can we really do all the things on this list? Why, yes we can!

I m not going to kid you and say it’'s easy, but it’'s
hundreds—t h a t ' heindreds-gdfi geople of varying ability levels—none of them science majors—succeed at this,
and you can too. You' || h acgoés ttuof ft.r u sDto nmet owwo-+trhyi sa,b obuut

someti mes we invent —{§ uem wloermprwd'ema asveurkpmedv what’'s go

Blackboard System
This course utilizes the Blackboard Course Management System. You will need to have your University 1D, and your
UINDY account, including user name and password, prior to the first class. Journal entries, Final Project, and other
assignments will be turned in as Microsoft Word documents submitted through the Blackboard Assignment Manager;
that is, there will be a link in the appropriate we e k ’ s forf youltodise to submit each assignment. In addition, the
Assignments folderwill contain other materials that may be of assistance in completing or submitting assignments.
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Grading—Here’s the breakdown of work due and points awarded.
Item Fraction of Total Points Number of Points per
Final Grade for ltem submissions  Submission
Classroom Participation 10% 50 5 10
In Class Activities 10% 50 4 125
Online Discussion 10% 50 5 10
Written Assignments 20% 100 4 25
Research Project* 25% 125 1 125
Project Presentation 10% 50 1 50
Reflective Journal 15% 75 5 15
Totals 100% 500 points
*See attache®roject Report Handout
Based on the 500 points possible, here are the grading ranges:
Grade Minimum Maximum
Range points points
A-t0 A 450 500
B- to B+ 400 449
C-toC 350 399
D-toD 300 349
F 0 299
Grades will be determined on work submitted, and on attendance and active participation in class. | expect you to
submit your best work for each assignment and to come prepared to participate in each class. Sorry,butl won &t

accept extra creditwork, nor will | accept redone papers.

Class Meetings, Participation, and Attendance
We will meet once per week on Tuesday evenings for discussion of text material, activities, to review assigned
discussion topics, and to introduce new topics. Attendance Is Mandatory. It is your responsibility to arrive on time,
to remain in, and to participate for the entire time in each of the five scheduled class meetings. A portion of your
grade (10%) is based on participation, and if you are not present, you cannot participate. An additional ten percent of
your grade is based on in-class activities. These activities must be completed during the class in which they are
assigned. Should you miss such an activity you will receive zero credit for it.
Please turn off your cell phone or other such device before the beginning of each class.

Class Cancellation Policy
If for some reason class is canceled on the day that an activity is scheduled, the activity will be performed the next
regular class meeting.

Honesty and Academic Integrity
Academic Misconduct is treated as a serious offense by the University. Do your own work. If you commit academic
misconduct such as plagiarizing an assignment, submitting as your own work done by others, or cheating on an exam;
or if you assist another student in such activities, you can expect a failing grade for the course and may be subject to
other sanctions including dismissal from the program or the University. See the University’ #cademic Misconduct
Policy.

Late assignments.
| expect you to turn in or post all assignments no later than the posted deadlines. If, for some reason, you are unable
to meet deadlines, there will be a penalty of 20% for each day or fraction thereof that an assignment is late. Thus, if
you are a day late, an assignment will be worth no more than 80% of the value; two days late 64%, etc. Of course if
you turn everything in on time, neither you nor I will have to do those calculations

Other Helpful Information
Please check the Blackboard site regularly. If there are changes or announcements, | shall post them to Blackboard.
Should you to miss any material, arrange to get the information from other students.
Develop good note-taking skills.
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Research Project
You must complete a research project due the last week of the course. A rubric for your project report is attached.
The first night of class we will have a drawing for research project topics. | shall be responsible for choosing project
titles that are related to the course material and that will, as far as | can determine, require approximately the same
amount of effort to complete. After looking at your assigned topic, you may elect to draw another topic (or you can
have someone in the SAL office randomly select one for you), but you need to do so no later than 3:00 pm on Friday,
November 7, 2008 (this so you can have the weekend to work on the preliminary report due Tuesday, Nov. 11™).

Note: Use the APA rules of Style, available in the bookstore or accessible via the Purdue OWL
website (see External Links on Blackboard, for all written work including your project report.
[American Psychological Association. (2005). Concise Rules of APA Style Washington, Author.]

Before Class Begins:

1. Explore and familiarize yourself with the Blackboard site for this class. Confirm by using the Blackboard E-mail
function to contact me.

2. Complete the reading assignment for week 1, Chapters 1-5 and 10-11.

3. Complete and submit the weekly reflective learning journal assignment (see below for instructions) due by noon
on 11/04/08.

4. Complete and submit the Analysis assignment—Sickle Cell Gene—for Week 1. You must include references to
the sources you used with your submission* (see below) due by noon on 11/04/08.

*  For this and all written assignments including your project, you must follow the American Psychological
Association, APA style rules [American Psychological Association. (2005). Concise Rules of APA Style
Washington, Author.]

Reflective Learning Journal Assignments:
For the readings each week, | want you to keep a reflective reading-understanding journal. To do this, I want you to
think carefully about what you learned from each chapter and to pick the most important thing you learned. I also
want you to think about the muddiest point—the important question or questions left unclear or unanswered after
reading the chapter. Next I need you to submit this journal as a Microsoft Word attachment to the appropriate
assignment (on Blackboard) fortheweek. | * d | i ke a single journal submi ssi on
than a separate journal for each chapter each week.

Again: Submit a single learning journal each week with each chapter identified. Remember to put your name and the
title (for example Learning Journal Week 1.) on each submission. In your journal be sure to answer for each chapter:
1. What was the single most important thing you learned from reading this chapter?

2. What important question(s) remain(s) unanswered after reading this chapter?

If you have questions or concerns as you are reading, e-mail me (jbatey@uindy.edu).

Assignment 1. Week One Analysis due by Noon on 11/4/08.
Note: Use the APA rules of Style, available in the bookstore or accessible via the Purdue OWL
website (see External Links on Blackboard, for all written work including your project report.
[American Psychological Association. (2005). Concise Rules of APA Style Washington, Author.]

After reading this week’' s assi®nmemMan’k Weme youanotd
and consider the following:

Sickle Cell Anemia results from an autosomal recessive condition—that is you must receive the gene from both

parents to exhibit sickle cell anemia. An individual with one copy of the sickle cell gene and one copy of its normal

counterpart is said to have sickle trait. Such individuals appear normal, but are more resistant to malaria than

individuals who do not carry the trait.

I want you to research the sickle cell gene and write a one or two page paper discussing the reasons that the sickle cell

gene may be viewed as a trait, a disease, or a protective mechanism. Part of the reason for this is to help you clarify

your understanding of the terms trait, gene, and dise
defining terms. Submit your paper via Blackboard using the link in the Week 1 folder. A rubric for this assignment is

attached. Remember to cite all sources used for this assignment.

Future assignments will be posted on Blackboard.


mailto:jbatey@uindy.edu

Tentative Schedule

Note: This schedule was correct at the time | prepared this syllabus, but dates and details are subject to change.
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Checklist of Tentative Due Dates for SAL 280

Date—Time X Item Text Reference Bb Folder
Tuesday 11/04/08
Before Class Remember to Vote
Noon Week One Analysis Chapt. 1-5 & 10-11 Week 1.
Noon Week One Journal Chapt. 1-5 & 10-11 Week 1.
6:00 pm Week One Readings Chapt. 1-5 & 10-11
Monday 11/10/08
Noon Project Description due See handout Week 1.
6:00 pm Week One Discussion Discussion
Tuesday 11/11/08 Remember Veterans’ Day
Noon Week Two Analysis Chapt. 12-13, 6-9, & 27 Week 2.
Noon Week Two Journal Chapt. 12-13, 6-9, & 27 Week 2.
6:00 pm Week Two Readings Chapt. 12-13, 6-9, & 27
Monday 11/17/08
6:00 pm Week Two Discussion Discussion
Tuesday 11/18/08
Noon Week Three Analysis Chapt. 20, 21, & 30-32 Week 3.
Noon Week Three Journal Chapt. 20, 21, & 30-32 Week 3.
6:00 pm Week Three Readings Chapt. 20, 21, & 30-32
Tuesday 11/24/08 No Class Celebrate Thanksgiving
Monday 12/01/08
6:00 PM Week Three Discussion Discussion
Tuesday 12/02/08
Noon Week Four Analysis Chapt. 14, 16, 17, 22, 26, & 33 Week 4.
Noon Week Four Journal Chapt. 14, 16, 17, 22, 26, & 33 Week 4.
6:00 pm Week Four Readings Chapt. 14, 16, 17, 22, 26, & 33
Monday 12/08/08
Week Four Discussion Chapt. 14, 16, 17, 22, 26, & 33 Discussion
Tuesday 12/09/08
Noon Week Five Journal Chapt. 23, 24, 29, 34, & 35. Week 5.
6:00 pm Project Presentations In Class submit Powepoint
6:00 pm Week Five Readings Chapt. 23, 24, 29, 34, & 35. Week 5.
Thursday 12/11/08
12:00 noon* Written Project Report Week 5.
6:00 pm Week Five Discussion Chapt. 23, 24, 29, 34, & 35. Discussion
* If you plan to graduate in December 2008 | need to have all your materials turned in no later than 9:00 am

local time on Thursday 12/11/08.
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Week by Week Synopsis

Week 1. Mendel invents the opening coin toss.

Come to class prepared to discuss the material in the reading assignment: Chapters 1-5 & 10-11
Mendel 6s Experi In this section we see how Mendel 6s
Single Gene Inheritance probability to help explain the mechanism of inheritance and to provide a
Gene Interactions means of predicting inheritance patterns. We also explore the consequences
Chromosomal Genetics of single gene inheritance, and introduce the notion of gene interactions. We

finish with an introduction to chromosomal genetics.

Week 2. Giant molecules are big. No, | mean really, really big!

Come to class prepared to discuss the material in the reading assignment: Chapters 12-13, 6-9, and 27
Chromosomal Genetics This week, we continue with our discussion of chromosomal genetics and
Central Dogma: DNA, RNA, and move to the central dogmad the idea that genetic expression involves giant
Proteins. molecules: DNA, RNA, and proteins. Next, we examine the idea of genetic
Genetic Regulation regulation key to ensuring genes and their products work together
Human Genome. successf ul tlyde withveldok dt thechanman genome.

Week 3. I'm too sexy for my genes:

Come to class prepared to discuss the material in the reading assignment: Chapters 20, 21, and 30-32
Inheritance of the X and Y We begin with inheritance of the X and Y chromosomes, followed by an
Chromosomes introduction to sex-linked inheritance and we attempt to explain the genetic

Sex-Linked Inheritance basis for sex. We finish with a look at a brief introduction to cloning
Genetic Basis for Sex
Introduction to Cloning

Week 4. In the midst of the Nutcracker ballet, a mouse falls into the orchestra pit.
Come to class prepared to discuss the material in the reading assignment: Chapters 14, 16, 17, 22, 26, and 33.

Mutation and the We start with the notion of mutation and the consequences of alterations in
Consequences of Alterationsin DNA structur e. Next we |l ook for a d
DNA Structure Next, we look at the genetics of cancer and the relationship to regulation of

A Definition of thecellcycle.
Genetic Terms

Genetics of Cancer

Cancer and Cell Cycle

Regulation

Week 5. If it walks like a gene and talks like a gene, it has to be a gene, or maybe not.
Come to class prepared to discuss the material in the reading assignment: Chapters 23, 24, 29, 34, and 35.

Epigenetics: Genetic Imprinting. We introduce epigeneticsd the puzzling phenomenon of genetic Imprinting

Mimicking inheritance and the no less puzzling story of phenomena that resemble inherited
Relating Genotypes to conditions, then look at the relationship between genotypes and phenotypes.
Phenotypes. We will conclude with two controversial topics: genetic testing and gene
Genetic Testing therapy

Gene Therapy
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SAL-280 Weekly Analysis Rubric

This rubric will be used to evaluate first Analysis submission.
Here are the characteristics of an assignment that received a grade of ‘A’.

Content (75%)
Content was well researched, relevant, and properly documented with in-text as well as reference section citations in
the required APA format*. Information presented clearly related to the topic and the class, and had sufficient depth to
promote understanding of the topic. All material presented related to the topic without extraneous or irrelevant
material.

Organization (15%)
Paper was well organized with a consistent style of organization (for example, logical or historical). Material was
organized appropriately into paragraphs. All required elements are present and clearly identified.

Mechanics (10%)
Paper was properly proofread and edited to eliminate grammatical, spelling, and punctuation errors.

*Note: Evidence of plagiarism—uwhich includes failure to properly cite reference sourcesd is grounds for
receiving a grade of zero for the entire project and report. Intentional plagiarism, such as use of a paper
written by another person, will result in a failing grade for the course and the possibility of suspension or
expulsion from the School and the University.

SAL-280 Science and Society
Research Project Report Information

Topic:
The first night of class we will have a drawing for research project topics. | shall be responsible for choosing project
titles that are related to the course material and that will, as far as | can determine, require approximately the same
amount of effort to complete. After looking at your assigned topic, you may elect to draw another topic (or you can
have someone in the SAL office randomly select one for you), but you need to do so no later than 3:00 pm on Friday,
November 7, 2008 (this so you can have the weekend to work on the preliminary report due Tuesday, Nov. 11"

No later than Noon on Monday November 10". Submit title and one to two paragraph description of your
project*d Use the Progress Report Assignment Link in the Week 1 folder.

Written Final Report of Project due no later than Noon on Thursday December 11, 2008
Use the Final Project Report Assignment Link in the Week 5 folder.

* |f you plan to graduate in December 2008 | need to have all your materials turned in no later than 9:00 am
local time on Thursday 12/11/08.

List of required elements for your written report. (All must be present in your final report).
Title Page with:
Your name
Project Title
Class (SAL-280)
Date
Statement of Purpose (also known as Thesis Statement), explaining reason(s) for this studying this gene (instead
of some other gene).
Abstract. A one or two paragraph summary and overview of your paper.
Description of Methods used in your study. How did you research the topic.
Description of Resources you used (for example, experts, books, internet, etc)
Data section—the information you gathered in your study.
Discussion section—Analysis and discussion of your data.
References section in which you list all the references used in preparing your report using APA format.
Self-Evaluation in which you answer:
What did you learn from doing this study (can include skills and other learning as well as what you learned
about the topic)?
What worked; that is what things contributed to the success of your project?
What could you have done better?
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SAL-280 Project Report Rubric
A report that receives a grade of ‘A’ will meet or exceed all the following:

Content (70%)
Content was well researched, relevant, and properly documented with in-text as well as reference section citations in
the required APA format. Information presented clearly related to the topic and the class, and had sufficient depth to
promote understanding of the topic. All material presented related to the topic without extraneous or irrelevant
material.

Organization (15%)
Paper was well organized with a consistent style of organization (for example, logical or historical). Material was
organized appropriately into paragraphs. All required elements are present and clearly identified.

lllustrations
Appropriate illustrations, graphs and charts were used. Each illustration, graph or chart was clearly labeled and, the
source of information for each was clearly identified.

Mechanics (10%)
Paper was properly proofread and edited to eliminate grammatical, spelling, and punctuation errors.

*Note: Evidence of plagiarism—which includes failure to properly cite reference sourcesd is grounds for
receiving a grade of zero for the entire project and report. Intentional plagiarism, such as use of a paper
written by another person, will result in a failing grade for the course and the possibility of suspension or
expulsion from the School and the University.

SAL-280 Project Presentation Rubric
A presentation that received a grade of ‘A’ will have had all the following:

Media Used (30%)
The presentation consisted of a well-designed powerpoint slideshow with twenty slides. Each slide used appropriate
relevant graphics and useful, readable text that was grammatical with correct spelling.

Ancillary Materials (10%)
Brief, well designed handouts were provided for each member of the group.

Content. (45%)
Content was well organized, and clearly related to the chosen topic. Content was presented at the appropriate level
for the audience. There was evidence of continuity in the transition from slide to slide. Citations were properly made
for research material.

Presentation Mechanics. (15%)
Presentation gave evidence of sufficient time spent on rehearsal. Speaker addressed audience, not screen. Speaker
explained material on slides, rather than reading from notes or from project report. Presentation consisted of twenty
slides and ran 6 minutes and forty seconds.



