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Overview

It is an exciting time to be studying human development. Recent advances in
microscopy, genetics, molecular biology, cell biology, and evolution have given
developmental biologists a wealth of tools for answering some of the oldest questions
about how life begins and grows: When does human life begin? How identical are
“identical” twins? If every cell in the body has the same DNA, why aren’t all cells alike?
How does sexual differentiation happen? And now, in the 21* century, we have a range
of new questions to ask as well. Can people be cloned? Can we make new body parts
from stem cells? How genetically different are individuals? Can we select the sex of our
offspring? What changes in development happened to create new species? Can we
safely trade genes between different species?

This course will examine the science behind some of the more thought-proving ideas
raised by advances in developmental biology. In one semester we cannot address all of
the biology of human development nor can we address all of the ethical and cultural
issues raised by recent advances. Instead, we will limit our discussion to a few topics
and go into them in some depth. We will go into some of the experiments in a fair
amount of detail. | am mostly interested in your ability to understand the logic of the
experiments rather than arcane details. A major goal of the course is to learn about
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scientific reasoning and how science works, and we will use examples from
developmental biology to illustrate these concepts. For example, we will talk about
how to generate a hypothesis, make predictions that could test that hypothesis, and
design experiments to test those predictions. We will talk about the nature of
evidence, and what qualifies as a scientific test.

This course fulfills the UR field of study requirement for natural science (FSNB). It is
intended for students who do not plan to major in a natural science. | assume that
most of you have not taken other college level science, but that you have all had high
school chemistry and biology. If you have not had high school chemistry and biology,
please let me know.

Format

The class is based on active learning, which means that there will be relatively little
lecturing. Instead, you will spend class time in discussion, working problems, and self-
assessment using “clickers.” This approach is known to help students learn science
better than by listening to lectures. It absolutely requires that you complete readings
and assignments before you come to class.

Lab days will include a mix of lab work, observation, computer work, and discussion.
There is no lab book. You will work from handout in lab or info available on the web.

Special note: as of August 2006, all students in biology and chemistry labs must
have approved safety glasses or goggles that meet or surpass the “ANSI Z287.1”
standard for high impact. You must have them with you in lab. These may be
purchased in the bookstore.

Clickers

The course will provide electronic response pads (“clickers”) to encourage your
participation and to help you (and me) assess your understanding as we go along. Most
often they will be used to record your answers to multiple choice questions during
class. We will use these nearly every day of class, and one question each day will count
toward your participation grade. It is important that you use the same clicker every
day, so that you receive credit for your participation. Never switch clickers with
another student. Doing so is an honor code violation for which you will immediately fail
the course.

I will start collecting participation grades during the third week of class. At that point,
you will receive three points for every correct answer, and two points if you get it
wrong but participate. | will drop your three lowest grades for the semester to account
for broken clickers or occasional excused absence. Participation will count for
approximately 10% of your course grade. (To give you some idea how this works: there
are 42 class days. We won’t collect participation grades until the third week or on quiz
or exam days, so that leaves will be about 24 class days eligible for participation,
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minus your three lowest responses equals about 21 participation questions eligible for
grading. Answering them all correctly will add 3x21=63 points to your course grade.
Answering them all, but incorrectly, adds 2 x 21 = 42. Not answering adds no points.

Assessment and Evaluation

Learning has many different aspects. One widely used scheme for thinking about
learning includes the following attributes.

* Remembering: recognize, recall, describe, identify, name

e Understanding: interpret, summarize, infer, paraphrase

* Applying: implement, carry out, use in another situation

* Analyzing: compare, organize, deconstruct, differentiate

* Evaluating: judge, critique, justify

e Creating: design, construct, plan, generate new knowledge or ideas

The quizzes, exams, and assignments are designed to assess your progress in each of
these areas. Many of the assessments will be “no credit,” so that you can judge your
progress as we go along, before you get to a quiz or exam. Quizzes and exams will be
similar to the no credit assessments.

Grades will be based on:

e Quizzes: 7 x 20 points, mostly short answer/MC questions about the readings
and lecture topics

* Exams: 2 x 100 points, midterm and final, mostly short answer
e Lab quizzes: 20 or 30 points, total 170

* Analysis of scientific review article: 2 x 20 points, analysis of an experiment in
developmental biology of your choice

e Participation: 63 points

There is a total of 613 points possible. Your final course grade will be based on the
percentage of the total you acquire. The scale is 97% or above (595) for an A*, 93-96%
(570-594) for an A, 90-92% for an A", 87-89% for a B*, 83-86% for a B, and so on. There

is no “curve.”

Course Assessment

| constantly try to improve the courses | teach. One of the best way for me to do this is
to get feedback from you about what works and what doesn’t work, and why. Near the
beginning and end of the course there will be a couple of short surveys for you to
complete that will help me evaluate the course.
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Attendance Policy

Attendance is required for all quizzes and exams. In general, there are no make-up
exams. However, if you know ahead of time that you have a legitimate reason to be
absent for an exam, see me and we may be able to arrange an alternate time for you.
If you simply do not show up for an exam or quiz, you will not be allowed to take it at
another time. Please note that this policy includes those days around Fall Break,
Thanksgiving and Semester Break. It is your responsibility to arrange your travel
plans according to your course schedule. Do not ask me to change the course
schedule to accommodate your travel plans!

Apart from exam and quiz days, attendance is not required. HOWEVER, about 10
percent of your grade will be based on participation, the class moves fast, and if you
miss something you are responsible for learning what happened that day. Do not
expect me to spend extra time with you outside of class making up material | have
already covered in class. | will enthusiastically help anyone who attends regularly,
participates, and works hard.

Honor Code

We expect everyone to abide by the conventions of the Honor Code. In this class | also
strongly encourage you to study together and help each other learn. But when it comes
times for assessment, all exams and quizzes must be solely your own work.

Some of the work you do will require using the lab computers. You may use the lab
computers any time the lab is open. | expect everyone to abide by the University’s
policies regarding ethical uses of computers.

In addition, there are certain practices in this class that | will not tolerate and could
result in automatic failure of the class:

1. Never switch clickers with another student. Doing so is an honor code violation
for which you will immediately fail the course.

2. Do not make personal copies any of the software on the lab computers. The
only exception is ImageJ, which is in the public domain and can be copied
freely. Available from http://rsb.info.nih.gov/ij/.

3. Don’t remove or alter anyone else’s files! Especially don’t modify any of the
programs or system files. Do NOT add any games or other software. Any
unauthorized software or documents will be removed without warning.

4. We have limited disk space. Please don't exceed the space allotted to your
group or to your laptop. Digital images take up a lot of space, so discard any
unnecessary images regularly.
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5. Don’t remove any of the computers, including laptops, peripheral equipment,
or training manuals from the classroom. The only exception is your own

personal disks.

6. The computers are connected to the campus network, and you are welcome to
use them to log onto the network as you would from any other campus public
site. Do not abuse the privilege, however. And please log off if there are
others waiting for the machines to do work for this course.
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Course Schedule

Week Topic LeRoi Freeman Activities, other Quiz or Exam  Laboratory
(# of classes) readings
August 28  Overview, and how to study Ch | Ch | Lee Ch 9 Name game. lab orientation
(3) development Gilbert Ch |
Science, non-science, pseudoscience Clicker training VNOS 20
September 4  Meiosis, fertilization, blastomere Ch | Ch 12, 21 Gilbert Ch 2 Quiz 20 Black box and scientific thinking
(3) formation Concept map
Genomic equivalence and cloning training Lab quiz 20
Il Cloning and stem cells Gilbert Ch 3 Quiz 20 The scientific literature
@)
I8  Gastrulation and neurulation Ch2 Ch 21 Quiz 20 Fertilize frog eggs, and/or movie
3) of development. Visembryo.com
25 What s a gene? What is a mutation? Chl&2 Chl3 Gilbert Ch 13 Quiz 20 Gastrulation/neurulation movies
3
Lab quiz 20
October 2 What is a gene? What is a mutation? Chl&2 Chl3 Paper analysis  Lac operon lab
3) 20
9  Central Dogma, role of DNA, RNA, and Ch 3,4 Sean Carroll Midterm 100 Lac operon lab
(3) Protein seminar, afternoon
and evening
18 Central Dogma, role of DNA, RNA, and Ch 15, 16 Lac operon lab
(2) Protein
Lab quiz 30
23 Differentiation and regulation of gene Ch3 Ch 17,18 Quiz 20 Mitochondrial DNA lab
(3) expression: how are genes regulated?
Cis sequences
30 Differentiation and regulation of gene Ch3 Ch 22 Quiz 20 Mitochondrial DNA lab
(3) expression: how are genes regulated?
Transcription factors
November 6  Cell-Cell signaling Ch 10 Ch 8.3 Doug Fields seminar,  Quiz 20 Mitochondrial DNA lab
3) Ch 22 Brain Development
Lab quiz 30
I3 Axis and pattern formation Ch 4,5 Ch 22 Alu insertion
3) PCR
20  Limb formation Ché Supplemental Paper analysis  No Lab
n Reading 20 Thanksgiving Break
27  Sex determination Ch7 Supplemental Alu insertion:
3) Reading Electrophoresis & Discussion
Lab quiz 30
December 4  Evolution of development Ch 10 Supplemental
3) Reading VNOS 20
Dec Il  Final exam 2-5 pm, Lab 02 (option) Final 100
12 Final exam 2-5 pm Lecture (prefered)
19 Final exam 2-5 pm Lab 01| (option)




