ANIM SCI 2200.01: Introductory Animal Sciences
Fall Semester, 2012

Lecture: Monday, Wednesday and Friday; 11:30-12:25am, 103 Kottman Hall
Instructor: XXXXX, Department of Animal Sciences

XXXX.1@osu.edu, 292-XXXX
Office hours: Open door policy, XXXX; however, appointments are encouraged.

TA: XXXX; e-mail: XXXX.18 @buckeyemail.osu.edu
XXXX; e-mail: XXXX.8@buckeyemail.osu.edu
XXXX; e-mail: XXXX.241@buckeyemail.osu.edu
XXXX; e-mail: XXXX.351@buckeyemail.osu.edu

Prerequisites:

Text: Required: ANIMAL SCIENCES, Peffer and Day. Kendall Hunt Publishing; Dubuque, 1A:2009; ISBN:
9780757563171.

Goals and Objectives: Introductory Animal Sciences is a Natural Science, general education, course that
promotes an understanding of modern science through a biological systems based approach. Students learn of the
relationship between science and technology, consider the implications of scientific discoveries, and acquire the
knowledge and critical thinking skills required to evaluate the potential of science and technology to address problems
from a global arena as they pertain to domestic animals used for human benefit.

Learning Objectives:

1. Students understand whole animal structure, form and function; growth and development of systems from the
cellular level.

Students learn key concepts in genetics, nutrition, and reproduction as it applies to animal managements
systems and the contributions of animals to humans.

Students contribute to respectful management of animals and the environment.

Students respect and appreciate diversity.

Students develop national and global awareness.

Students continue the pursuit of knowledge.

Communicate effectively, both orally and in writing.

Students identify and solve problems by integrating reliable knowledge, logic and experiences.

Students form and maintain working relationships and accept constructive criticism.

10 Students transform desires into rewarding opportunities.

N

©oNOY AW

How students meet objectives through this course: The course embodies fundamental concepts in areas of genetics,
reproduction, nutrition, behavior, and biotechnology; and students are introduced to the molecular and cellular
mechanisms that underscore the function of biological systems and how knowledge in this area is applicable toward
appropriate management of domesticated animals. Students will consider how the study of animals has advanced
from early scientific discoveries and through the study of animal systems from the local to global arena, students will
appreciate the use of animals and their contributions across diverse populations and understand the local and global
impacts of the application of new technologies to the animal industries.

Course Description: A study of the basic principles of genetics, breeding, reproduction, nutrition, behavior, and
biotechnology as it applies to the molecular, cellular, and physical underpinnings of domesticated animal form and
function.
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Goals and Objectives of the GE Natural Science Category: Courses in natural sciences foster an understanding of the
principles, theories and methods of modern sciences, the relationship between science and technology, and the effects
of science and technology on the environment.

1. Students understand the basic facts, principles, theories and methods of modern science.

2. Students learn key events in the history of science.

3. Students provide examples of the inter-dependence of scientific and technological developments.

4. Students discuss social and philosophical implications of scientific discoveries and understand the potential of
science and technology to address problems of the contemporary world

How students meet the GE Natural Science objectives through this course: Students will learn how systematic
observations of the natural world have helped define current concepts of science and the role of controlled
experimentation in support of early scientific theories through discussions of behavior. An understanding of the
foundations of modern science will be acquired through discussions of cell theory, heredity, physiological ecology,
energy transfer, and evolutionary strategies of todays domesticated species. Students will gain an appreciation of how
human intervention has shaped animal form and function throughout history and the role of technology; addressing
the implications of biotechnologies current and future applications.

Animal Sciences 2200.01 Learning Outcomes:

Successful students will:

Be familiar with the historical, social, and biological contexts that govern the study of animals.

Understand basic principles of genetics, breeding, reproduction, nutrition, behavior, and biotechnology.

Appreciate the molecular, cellular, and physical underpinnings of animal form and function.

Develop the ability to critically evaluate concepts in science as they are applied to the study of animals.

Construct innovative approaches to, and solutions of, problems encountered when maintaining animals for

human benefit.

Appreciate the uses of animals and social attitudes regarding how animals are used.

7. Have a broad understanding of biotechnology and it’s uses toward advancing the health and well-being of
animals

8. Consider positive and negative implications of applying modern technology to animal systems.
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Lecture and Reading Schedule

Week | Topic Text

1 Process of domestication and a historical perspective of how animal sciences has Chapter 1
evolved.

2 Animal Behavior and Welfare Chapter 2 and 15

3 Nutrition: nutrient requirements, physiology, and the importance of different Chapter 3
digestive strategies.

4 Organization of biological systems from molecular structures to physical features. Chapter 4

5 Genetics & application of genetics for animal breeding: natural versus artificial Chapter 4
selection.

6 Biotechnology: progress, applications and limitations. Chapter 4

7 Principles of reproduction and assisted reproductive technologies. Chapter 5

8 Lactation strategies: Nutritional and immunological support of the young. Chapter 6




9 Animal form and function: Ruminants Chapter 7 and 8
10 Animal form and function: Small Ruminants & Pseudo-ruminants Chapter 9 and 13
11 Animal form and function: Hind-gut fermenters Chapter 12
12 Animal form and function: Simple nonruminants & Avians Chapter 10 and 11
13 Animal form and function: Aquatics Chapter 14
14 Global status of the animal industries
Final Exam
Evaluation

Three exams will be given during the semester. Two lecture midterms worth 100 points each and a lecture final worth
Exams will be non-comprehensive and consist of mixed format questions.
discussions will be prompted during the semester by introducing students to hypothetical scenarios and/or case studies
that challenge learned concepts or require students to think critically about the application of science technology. In

150 points.

A total of four group mini-

addition, students will reflect on previous course content by submitting weekly question(s)/comment(s).

Evaluation POINTS
Exam | 100
Exam Il 100
FINAL EXAM 150
Class discussion 50
Total 500

Exams will not be returned. You will be given an opportunity to review your exam in class or may make an appointment

to view your exam in the instructor’s office.

Grade Scale: Grades will be based on the total points earned as a percentage of total points possible and letter grades

assigned as follows:

Percentage Percentage

93-100 A 73-76.9 C
90-92.9 A- 70-72.9 C-
87-89.9 B+ 67-69.9 D+
83-86.9 B 60-66.9 D
80-82.9 B- <60 E
77-79.9 C+

Course Management System

This course uses Carmen (http://carmen.osu.edu) to manage course content and grades. Students are expected to
check this site frequently to receive updates regarding the course. The following course information is available through

Carmen:
Grades: Access grades as well as the class mean and standard deviation for completed assignments.

Content: Download and print a copy of the Power Point slides prior to attending class. Note that these slides do
not contain a full copy of the lecture notes — but an abridged version to facilitate note taking by students during

lectures. Students must attend lectures to obtain the material required to complement these slides.

Links: This section contains links to broader categories of information concerning the study of animals.
Students are encouraged to explore these resources, however, the content of these websites is not endorsed by

the course instructor.

Glossary: Includes a comprehensive list of commonly used class terms and their definition.

Course Policies
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Attendance Policy: Attendance to lectures is mandatory. Students will be unable to make-up missed activities. If an
emergency should warrant that a lecture be missed, prior notification must be given to the instructor. In case of illness,
the instructor must be contacted the day of the absence. You must be seen by and receive written documentation from
a professional health care provider on the day of the absence in order to not be penalized for the absence.

E-Mail Etiquette: The use of e-mail has made the classroom professor more approachable and accessible to the
student. However, students should realize that e-mail should not always be used as a casual form of communication
and professional relationships should be maintained when using e-mail for a class. Below | have included guidelines you
should follow when drafting your e-mail. | will not respond to e-mails that | consider inappropriate. | will respond to
appropriate emails in a timely manner, do not expect an immediate reply. If you require an immediate response
consider visiting with me in person.

DO
e Include a descriptive statement in the subject line.
e Use proper salutations when beginning an e-mail.
e Be concise in the body of the e-mail, use complete sentences and proper grammar.
e Use an appropriate closure at the end of each e-mail followed by your first and last name.
e If replying to an e-mail, reference the original e-mail and its content.
e Be selective of your choice of words. Emotions are difficult to convey in text and without the benefit of facial
expressions your sentiment can be lost in the words you choose to write.

e Use all capital letters; this conveys a tone of ANGER.

e Use e-mail as a format to criticize other individuals.

e Ask for your grade via e-mail. Grades will not be discussed by e-mail. If you need to discuss a graded item make
an appointment to do so in my office.

e E-mail to inquire when grades will be posted. We will work toward submitting grades promptly, however,
recognize that grading assignments and exams requires considerable time to ensure uniformity and fairness.

e Send an e-mail out of frustration or anger. Learn to save the e-mail as a draft and review at a later time when
emotions are not directing the content.

Punctuality: Punctuality is a necessity as tardiness is disruptive to the entire class. Students who are repeatedly tardy
are subject to a reduction in total points assessed toward the final grade.

Technology Devices: Interruptions are distractive to learning. All cell phones and related devices must be turned OFF or
placed in Etiquette Mode and stored out of sight during class period. Text-messaging during class is unacceptable.

University Policies

Disability Services: Students with disabilities that have been certified by the Office for Disability Services will be
appropriately accommodated, and should inform the instructor as soon as possible of their needs. The Office for
Disability Services is located in 150 Pomerene Hall, 1760 Neil Avenue; telephone 292-3307, TDD 292-0901;
http:/www.ods.ohio-state.edu/.

Academic Misconduct: It is the responsibility of the Committee on Academic Misconduct to investigate or establish
procedures for the investigation of all reported cases of student academic misconduct. The term “academic
misconduct” includes all forms of student academic misconduct wherever committed; illustrated by, but not limited to,
cases of plagiarism and dishonest practices in connection with examinations. Instructors shall report all instances of
alleged misconduct to the committee (Faculty Rule 3335-5-487). For additional information, see the Code of Student
Conduct (http://www.studentaffairs.osu.edu/info _for students/csc.asp).
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Introductory Animal Science
Animal Sciences 2200.01

GE Natural Sciences Category
Biological Science course

I. Goals and Objectives:

A. The Introductory Animal Sciences course meets the general principles of the GE Model Curriculum and Goals of the Natural
Science Biological Sciences course GE category as follows:

Courses in natural science foster student’s understanding of the principles, theories, and methods of modern science, the
relationship between science and technology, and the effects of science and technology on the environment.

e Introductory Animal Sciences uses a biological systems based approach to equip a broad range of students with the
knowledge and critical thinking skills required to address questions concerning the evolution, survival, adaptation, and
performance of domestic animals utilized for human benefit. Basic principles of animal biology including cell theory,
heredity, physiological ecology, energy transfer, and evolutionary strategies and the molecular basis of form and
function, and organ system integration are taught with an emphasis on food and fiber animals and equine. The
contribution of animals toward advancements in agriculture and medical biotechnology are presented, as well as the
local and global impacts of the application of new biotechnologies to the animal industries and the impacts of the
animal industries on society and the environment.

e The study of Animal Sciences provides a logical framework for discussing the basic facts, principles, and theories in the
Biological Science field. Current knowledge and understanding of animals is reliant upon a thorough understanding of
basic biology. The study of animal systems allows exploration of key facets of basic biology including: 1) the role of
evolution in shaping an organisms form and function and the morphological, physiological, and behavioral
modifications that have accompanied this dynamic process; 2) the study of inheritance and its contribution to genetic
variability observed in natural and artificial selection processes and the impact of inbreeding on organismal
adaptability. Both natural and artificial selection result in gradual changes in observed phenotype (appearance;
physical features); whereas natural selection is viewed in terms of survival advantages within an environment
discussions of artificial selection provide a framework to consider how selection by humans opposes natural selection
and may reduce survival advantages; 3) the interrelationships between animals and their environment and the
biochemical and physiological processes animals use to cope, which is a cornerstone of their survival and well —being
under human dominance; and 4) the role of the scientific method in our current understanding of systems biology by
considering a historical perspective of early observations and discussions of how controlled experimentation dispelled
original theory. Many aspects of basic biology advanced through the study of animal systems, which continue to
contribute to novel theories in biology. From the basic studies of genetic research that began in rodents in 1902 to the
more recent application of pig cells for the treatment of insulin deficient diabetes, an introduction into animal systems
provides not only a tool to enhance understanding of basic biology, but to understand the relevant application of these
basic concepts. As such, the course offers a unique opportunity for students to learn fundamental concepts in the
biological sciences through animal systems that are often overlooked beyond their role in the global food supply and
entertainment.

B. The proposed Introductory Animal Sciences course fulfills the Learning Objectives of the Natural Science GE category as follows:
1. Students understand the basic facts, principles, theories and methods of modern science.

e Introductory Animal Sciences embodies fundamental concepts in areas of genetics, reproduction, physiology, nutrition,
behavior, and biotechnology as they apply to animals kept for human benefit. Students are introduced to the
molecular and cellular mechanisms that underscore the function of biological systems and how knowledge in this area
is applicable toward advancement of domestic animals.

e Introductory Animal Sciences will provide an understanding of the fundamental processes central to biological
sciences. The course will explore how logical methods of science (ie controlled experimentation) and systematic
observation have defined current concepts in science and continues to shape societies understanding of animal
biology. The evolution of key scientific theories from Aristotle’s ideas on preformation to modern epigenesis will be
placed in perspective as students learn the roles of qualitative and quantitative observation in scientific discovery and
advancement.

e  Basic facts, principles and theories of biological sciences will be further explored through discussions concerning: 1) the
evolution of animals. The evidence supporting evolution of an animal’s form and function and the biological



modifications that accompanied their evolution will be highlighted. An emphasis will be placed on equids to discuss
how climatic change served as a selection pressure that contributed to increased body size, change in dentition,
lengthening of limbs, altered eye positioning, and altered digestive strategy from browser to grazer. In addition, the
role of changing habitat on the evolution of ruminant and pseudo-ruminant digestive strategies will be used for
comparison. Evolutionary theory also will be applied to discussions of placentation and lactation. The morphological,
physiological, and behavioral adaptations of animals as a result of natural selection will be discussed and the influence
of domestication and artificial pressure on changing phenotype will be evaluated; 2) the study of genes including: basic
principles of heritability, as first evaluated in plants and subsequently applied to rodents; the role of DNA as the blue
print of life underlying cellular function and the disease process; advancements in DNA technology that underscore
concepts in biotechnology, transgenesis, and xenotransplantation; 3) the relation between animals and their
environment. Students will explore how wild and captive environments have influenced animal diversity, from the
cellular level to the functioning organism and shaped aspects of reproduction, nutrition, and behavior. The role of
ecological underpinnings of an organisms success will be evaluated, for example many animals respond to photoperiod
and adjust their dietary and reproductive habits in response to their climate; and 5) the symbiosis between organisims,
such as that evidenced in ruminant animals that rely on microorganisms for digestive function, will be discussed and
the influence of this symbiotic relationship on the animals footprint on the environment will be introduced. Each of
these areas will be instrumental toward advancing students understanding of biological processes.

2. Students learn key events in the history of science.

e Basic concepts of modern science that are explored in Introductory Animal Sciences are presented in a historical
context. Students are introduced to a timeline of early discoveries and influential men and women involved in the
advancement of the field. For example, for students to appreciate the role of science and technology in advancing
knowledge in assisted reproductive therapy, students are presented with key discoveries including the first
visualization of sperm by Leeuwenhoek and Hamm in 1678. The importance of this discovery and its implications
toward current methods of embryo transfer are highlighted. Similarly, the research of Hans Driesch in the 1800s as the
first successful attempt of cloning (prior to even knowledge of DNA) serves as the foundation for a historical
perspective into molecular genetics. This is chronologically followed to the current use of molecular genetics in the
marketing of the first transgenic pet (GloFish™). A similar approach is used for each of the primary disciplines
introduced in the course.

3. Students provide examples of the inter-dependence of scientific and technological developments.

e The role of scientific knowledge in improving technology for optimal performance of animals maintained in captivity is
an important aspect of the course. Accordingly, students are introduced to the importance of biotechnology for
advancing the health and well-being of animals, including humans. Transgenic practices and their application toward
improving growth rate of animals (fish), pathogen resistant animals (Jersey cow resistant to mastitis), and
environmentally “friendly” pigs (enviropig, which shows reduced phosphorus excretion) provides examples of the
potential of science and technology. In addition, students will be aware of areas in which current technology is not
sufficient (ie, aquaculture industry).

4. Students discuss social and philosophical implications of scientific discoveries and understand the potential of science and
technology to address problems of the contemporary world.

e As students learn basic scientific concepts and discover the impact of rapid advancements in science on animal health
and well-being, the impact of scientific discoveries in the context of social and ethical perceptions is explored. The role
of social perception in scientific progress is highlighted as well as the role of an individual’s ethics in guiding the
acceptance or rejection of advancements in the field. As the course centers on the use of animals by humans, it
considers the ethical implications faced by society when animals are used for human benefit.

Il. Assessment Plan (see also separate ANIM SCI 2200.01 Assessment Plan — Course Learning Objectives Assessment Matrix)

Our goal is that students who satisfactorily complete this course will be knowledgeable, skilled, and reflective with an ability to
critically evaluate concepts in science. Students will appreciate the molecular, cellular, and physical underpinnings of animal form and
function and will be familiar with the historical, social, and biological contexts within which a framework for the study of animals has
evolved. They will have the opportunity, through this course, to develop innovative approaches to, and solutions of, problems
encountered when maintaining animals for human benefit.



Assessment will include students’ knowledge and their ability to integrate that knowledge in problem solving. Through the use of
examination, essay and monitored discussion (see below), instructors will be able to evaluate students’ progress toward the goals
outlined above and will adjust teaching tools and methods as needed during the course. In addition, the effectiveness of the
instructors will be evaluated by peers experienced in educational pedagogy as well as by the students themselves (see below).
Adjustments will be made as indicated by these sources of assessment to improve comprehension and achievement of learning
objectives. Finally, the course content will be assessed before each offering to validate that it is current and applicable to the goals
outlined above (see below).

1. Student Assessment:

e Students will be assessed for comprehension and application of the information base of the material through three
examinations. Multiple choice and short answer questions will be used to evaluate students’ understanding of fundamental
principles and their ability to apply it to practical issues. Essay-type questions will assess the students’ ability to integrate the
knowledge acquired and apply it to appropriate issues, chosen from a selection of topics provided by the course instructor.

e Students will be assessed routinely for their comprehension of fundamental concepts and their ability to critically evaluate
issues raised during the lectures through group activities. Hypothetical scenarios and case studies will be provided for student
analysis and interpretation utilizing concepts learned in class. In addition, each week students will be required to submit a
question or comment regarding lecture material covered during the previous week. Responses will be monitored for student
understanding of key concepts. Ten percentage points of a student’s final grade will be awarded for participation in these
activities.

2. Course Instructor Assessment:

Through Peer Evaluation of Instruction by faculty members in the Department of Animal Sciences and utilization of the University
Student Evaluation of Instruction (SEI) instrument, the instructors will be evaluated on an ongoing basis to assure that the goals of the
course are met and that educational pedagogy is implemented.

3. Course Assessment:

By its nature, the content of this course will require ongoing evaluation and updates to keep current with rapidly advancing scientific
fields. The reading list will be evaluated and new articles of interest will be added. In addition, the group exercises will be assessed for
effectiveness in enhancing the students’ integration of the course materials, and will be adjusted as needed.

C. Supplemental information

The following is a reading list that was used in the development of course material. The reading list is currently being expanded as the
course moves from quarters to semesters; however, this is the list of source material that has been used in course development on a
quarter system. Note, these readings are not required by students, but students are provided the original publications when inquired.

READING LIST
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Alberts, B., D. Bray, J. Lewis, M. Raff, K. Roberts, J.D. Watson. 1994. Molecular biology of the cell. 3" ed. New York: Garland
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American Horse Council. 2005. The economic impact of the horse industry on the United States. Washington, D.C.: Deloitte
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4. Students discuss social
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implications of scientific
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technology to address
problems of the
contemporary world

ANIM SCI 2200.01 Learning
Evaluation and Feedback

ANIM SCI 2200.01 Learning Evaluation and Feedback: During the final week of class there will be an
opportunity for all students to complete a comprehensive feedback form about the ‘Introductory Animal
Sciences’ course to evaluate students’ perception of the course as well as whether students self assess
that they have met the learning objectives for the course (using a Likert type scale ranging from 1 —
strongly disagree to 5 — strongly agree).

All assessment data will be reviewed by the instructors and internal academic advisory personnel (which
will consist of faculty who are members of the Departmental Academic Affairs Committee and faculty
assigned by the chair to facilitate course and program reviews) and external academic advisory
personnel (which will include a minimum of one person from the College Academic Affairs Committee or
the Asst., Assoc., or Dean of Resident Education within CFAES); changes will be made to the course if
data suggest any learning objectives are not being adequately addressed.

The expected level of achievement is:

80% of students will achieve competency on the written assignment sections that address the
aforementioned GE Learning Objectives

At least 80% of students will demonstrate competency (75% or greater of potential points) on the
embedded short answer examination questions
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