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ANIMAL SCIENCE CURRICULUM 
 

Unit 1: Domestication and Classification 
 

OVERVIEW 
 

Summary 
Students will be introduced to the characteristics of all domesticated animals and classification categories and 
explain why some animals can be domesticated and some cannot.  They will review levels of classification 
from kingdom to species.  They will identify characteristics of both mammals and avians that allow them to 
be classified into the seven classification categories and discuss relatedness determined by similar 
classification categories.  
 
Content to Be Learned 

● Characteristics of domesticable animals. 
● History of the domestication of farm animals. 
● The seven classification categories: Kingdom, Phylum, Class, Order, Family, Genus, Species. 
● Taxonomy of animals based on relatedness and similar characteristics. 

 
Practices 

● Constructing and revising an explanation based on valid and reliable evidence describing why 
some animals possess traits that allow them to be domesticated while others do not. 

● Obtaining, evaluating, and communicating information regarding the relatedness of domestic 
livestock and poultry. 

 
Crosscutting Concepts 

● Cause and effect. 
● Influence of science, engineering and technology on society and the natural world. 

 
Essential Questions 

● Why are some animals able to be domesticated for human use and some are not? 
 
Agriculture, Food and Natural Resources (AFNR) Career Cluster Content Standards  
● AS.02.01. Performance Indicator: Classify animals according to hierarchical taxonomy and agricultural 

use. 
○ AS.01.01.01.a. Identify the origin, significance, distribution and domestication of animal species. 
○ AS.02.01.01.c. Classify animals according to the taxonomical classification system. 
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● AS.02.01.02.a. Identify major animal species by common and scientific names. 

Next Generation Science Standards 
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Unit 2: Physiology - Skeletal System 

 
OVERVIEW 

  
Summary 

Students will extend the levels of classification learned in the previous unit by examining the skeletal 
systems of domesticated mammals and avians. They will review the levels of organization (organelles, cells, 
tissues, organs, systems). They will generally review the functions of all physiological systems and focus 
specifically on the skeletal system. They will use a cat skeleton to illustrate the differences between 
terrestrial and airborne animals.  
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Content to Be Learned 
● Levels of organization (organelles, cells, tissues, organs, systems). 
● Systems are made up of numerous parts. 
● Systems work together with other systems to perform a function. 
● Name, location, and description of the functions of the parts of the skeletal system. 

 
Practices 

● Developing and using a model to illustrate the hierarchical organization of interacting systems that 
provide specific functions within multicellular organisms. 

● Developing and using models to illustrate differences in the avian and mammalian skeletal system. 
● Constructing and revising an explanation based on valid and reliable evidence to describe evolutionary 

differences between avians and mammals. 
 
Crosscutting Concepts 

● System and system models. 
● Cause and effect. 
● Structure and function. 

 
Essential Questions 

● Why have mammals and avians evolved to have different physiological strategies to allow for 
locomotion and obtaining food to survive?  

 
AFNR Career Cluster Content Standards  
● AS.02. Performance Element: Classify, evaluate, select and manage animals based on anatomical and 

physiological characteristics. 
○ AS.02.02.01.a. Identify basic characteristics of animal cells, tissues, organs and body systems. 
○ systems of specialized cells help perform essential functions of life (LS1.A) 
○ AS.02.02.01.b. Compare and contrast animal cells, tissues, organs and body systems. 
○ AS.02.02.01.c. Explain how the components and systems of animal anatomy and physiology 

relate to the production and use of animals. 
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Next Generation Science Standards 
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Unit 3:  Physiology - Digestive System 
 

OVERVIEW 
 

Summary 
Students will learn the differences between the monogastric and ruminant digestive system. These 
differences will explain why animals are able to eat different types of feed and digest them efficiently. 
Classify farm animals/domestic animals as ruminants or non-ruminants. Finally, students will used models to 
illustrate the processes of ruminant and non-ruminant digestion. 
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Content to Be Learned 
● The structure and function of the digestive systems of ruminants and non-ruminants. 
● Differentiation between ruminant or non-ruminant animals. 
● The relationships of types of digestive systems to the ability of ruminants and non-ruminants to digest 

and absorb different classes of feed. 
● Classes of feeds. 
● Relationship between the types of digestive systems and the ability to digest and absorb different 

classes of feed. 
 
  ​Practices 

● Developing and using models to show the specific workings on the ruminant and non-ruminant 
digestive systems. 

● Constructing and revising an explanation based on valid and reliable evidence to explain how ruminant 
digestive systems are specially designed to digest large amounts of roughage while non-ruminant 
digestive systems are specially designed to digest large amounts of concentrates. 

● Analyzing and interpreting data to illustrate the importance of rumen microbes and rumen health. 
 
Crosscutting Concepts 

● System and system models. 
● Cause and effect. 
● Structure and function. 
● Energy and matter flow. 

 
Essential Questions 

● How do the systems of the body help to maintain homeostasis? 
● What is the relationship between the function of ruminant and non-ruminant digestive systems and the 

feeds these animals are able to consume? 
 
AFNR ​Career Cluster Content Standards  

● AS.02. Performance Element: Classify, evaluate, select and manage animals based on anatomical and 
physiological characteristics. 

○ AS.02.02.01.a. Identify basic characteristics of animal cells, tissues, organs and body systems. 
○ systems of specialized cells help perform essential functions of life (LS1.A) 
○ AS.02.02.01.b. Compare and contrast animal cells, tissues, organs and body systems. 
○ AS.02.02.01.c. Explain how the components and systems of animal anatomy and physiology 

relate to the production and use of animals. 
○ AS.02.02.05.a. Describe the properties, locations, functions and types of animal organs. 
○ AS.02.02.06.a. Describe the functions of the animal body systems and system components.  
○ AS.02.02.06.b. Compare and contrast body systems and system adaptations between animal 

species.  
○ AS.02.02.06.c. Explain the impact of animal body systems on performance, health, growth and 

reproduction. 
● AS.02.03. Performance Indicator: Select animals for specific purposes and maximum performance based 

on anatomy and physiology. 
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○ AS.02.03.01.b. Compare and contrast desirable anatomical and physiological characteristics of 
animals within and between species. 

 
Next Generation Science Standards 
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Unit 4: Feed Nutrients, Feeds, and Feeding 
 

OVERVIEW 
 

Summary 
Students will learn about the six basic nutrients groups and how they are digested and used by the body. 
They will also learn about and be able to identify feeds that are sources of each.  Students will identify types 
and general purpose of feed additives and hormone implants as they pertain to the livestock industry.  They 
will also investigate the implications of using feed additives in the human food supply.  Finally, students will 
use different methods to create balanced rations for animals in all phases of life from maintenance and 
growth to work and reproduction.  

 
Content to Be Learned 

● The major function of the basic nutrient groups. 
● Feeds that are sources of each of the basic nutrient groups. 
● The characteristics of nutrient sources for each basic nutrient group. 
● The general use and purpose of feed additives and hormone implants. 
● Labeling and regulation of feed additives. 

9 



 

● The labels of livestock feeds. 
● The impact of hormones on livestock product. 
● The need for public education on the importance and effect of feed additives and hormones. 
● Feed classification as roughages or concentrates. 
● The six functions of a good ration. 
● The characteristics of a good ration. 
● Livestock rations using commonly accepted practices. 

 
  ​Practices 

● Using models to determine the nutritional value of feedstuffs.  
● Constructing an explanation of why a balanced ration specific to life stage is critically important to 

animal production. 
● Constructing an explanation as to why feed additives are given to promote growth and increase rate 

of gain.  
 
Crosscutting Concepts 

● Systems and system models. 
● Cause and effect. 

 
Essential Questions 

● Why are each of the nutrient groups critically important to life and using examples, explain how a 
deficiency or toxicity might impact the production of an animal? 

● Why is a balanced ration important to all organisms and what affect does a poor ration have on 
organisms? 

● Why do some people find the use of feed additives such as antibiotics, growth promotants and steroids 
acceptable in livestock and others do not? 

 
AFNR 

● PS.01.01.02.b. Identify agriculturally important plants by common names. 
● AS.04.01. Performance Indicator: Formulate feed rations to provide for the nutritional needs of animals. 

○ AS.04.01.01.a. Compare and contrast common types of feedstuffs and the roles they play in the 
diets of animals. 

○ AS.04.01.01.b. Determine the relative nutritional value of feedstuffs by evaluating their general 
quality and condition. 

○ AS.04.01.01.c. Select appropriate feedstuffs for animals based on factors such as economics, 
digestive system and nutritional needs. 

○ AS.04.01.02.a. Explain the importance of a balanced ration for animals. 
○ AS.04.01.02.b. Appraise the adequacy of feed rations using data from the analysis of feedstuffs, 

animal requirements and performance. 
● AS.04.02. Performance Indicator: Prescribe and administer animal feed additives and growth promotants 

in animal production. 
○ AS.04.02.01.a. Explain the purpose and benefits of feed additives and growth promotants in 

animal production. 
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○ AS.04.02.01.b. Discuss how feed additives and growth promotants are administered and the 
precautions that should be taken. 

○ AS.04.02.01.c. Prescribe and administer feed additives and growth promotants. 
 

 

 

Unit 5:  Genetics and Reproduction 
 

OVERVIEW 
 

Summary 
Students will learn about the process of meiosis, how it occurs, and its importance in terms of reproduction.                  
Students will use punnett squares to illustrate sex determination of individuals. Students will explain how               
traits are passed from one generation to the next. Additionally, students will be able to identify and describe                  
the male and female reproductive structures. They will describe the function of reproduction-specific glands              
and hormones in the processes of fertilization, gestation, parturition, and estrus. Finally, students will list               
different types of reproductive failures and explain how they occur.  

 
Content to Be Learned 
● Genetics influence to improvements in livestock production. 
● Cell division. 
● Process of inheritance of animal characteristics/traits. 
● Sex determination in mammals and poultry. 
● Male and female reproductive organs of mammals and poultry. 
● Cause and effect of reproductive failures. 
● Agricultural biotechnology developments. 
● Positive and negative impacts of genetic engineering in animal science. 
● Specific reproductive technology techniques:  embryo transfer and artificial insemination. 
● Common breeding systems used in livestock production. 
● Advantages and disadvantages of using common breeding systems. 

 
Practices 

● Using a model to illustrate the role of cellular division and differentiation in producing and 
maintaining complex organisms. 

● Using models to illustrate the difference in reproductive structures among mammals and avians. 
● Asking questions and defining problems with modern reproductive technology techniques. 

 
Crosscutting Concepts 

● Cause and effect. 
● Structure and function. 
● Systems and system models. 
● Stability and change. 
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Essential Questions 
● How can selective breeding and reproductive technology be both beneficial and harmful to the 

livestock industry? 
 
Agriculture, Food and Natural Resource AFNR 

● AS.02.02. Performance Indicator: Apply principles of comparative anatomy and physiology to uses 
within various animal systems. 

○ AS.02.02.01.a. Identify basic characteristics of animal cells, tissues, organs and body systems. 
○ systems of specialized cells help perform essential functions of life (LS1.A). 
○ AS.02.02.01.b. Compare and contrast animal cells, tissues, organs and body systems. 
○ AS.02.02.01.c. Explain how the components and systems of animal anatomy and physiology 

relate to the production and use of animals. 
○ AS.02.02.03.b. Detail the processes of meiosis and mitosis in animal growth, development, 

health and reproduction. 
○ AS.02.02.03.c. Explain the application of the processes of meiosis and mitosis to animal growth, 

development, health and reproduction. 
○ AS.02.03.01.b. Compare and contrast desirable anatomical and physiological characteristics of 

animals within and between species. 
○ AS.02.02.05.a. Describe the properties, locations, functions and types of animal organs.  
○ AS.02.02.05.b. Compare and contrast organ types and functions among animal species.  
○ AS.02.02.05.c. Relate the importance of animal organs to the health, growth and reproduction of 

animals. 
○ AS.02.02.06.a. Describe the functions of the animal body systems and system components.  
○ AS.02.02.06.b. Compare and contrast body systems and system adaptations between animal 

species.  
○ AS.02.02.06.c. Explain the impact of animal body systems on performance, health, growth and 

reproduction. 
● AS.05.01. Performance Indicator: Evaluate the male and female reproductive systems in selecting 

animals. 
○ AS.05.01.01.a. Explain the male and female reproductive organs of the major animal species. 
○ AS.05.01.01.b. Describe the functions of major organs in the male and female reproductive 

systems. 
● AS.05.03. Performance Indicator: Apply scientific principles in the selection and breeding of animals. 

○ AS.05.03.01.a. Explain genetic inheritance in agricultural animals. 
○ AS.05.03.01.b. Explain the advantages of using genetically superior animals in the production of 

animals and animal products. 
○ AS.05.03.01.c. Select a breeding system based on the principles of genetics. 
○ AS.05.03.02.a. Define natural and artificial breeding methods. 
○ AS.05.03.02.b. Explain the processes of natural and artificial breeding methods. 
○ AS.05.03.04.a. Explain the advantages of major reproductive management practices, including 

estrous synchronization, superovulation, flushing and embryo transfer. 
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○ AS.05.03.04.b. Explain the processes of major reproductive management practices, including 
estrous synchronization, superovulation, flushing and embryo transfer. 

○ AS.05.03.05.a. Discuss the uses and advantages and disadvantages of natural breeding and 
artificial insemination. 

○ AS.05.03.05.b. Explain the materials, methods and processes of artificial insemination. 
 

 
Next Generation Science Standards 
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Unit 6: Biotechnology and Current Events in Animal 

Science 
 

OVERVIEW 
 

Summary 
Students will apply their knowledge of breeding systems  to agricultural biotechnology.  They will explore 
many topics within agricultural biotechnology including cloning and genetic modification.  Students will 
construct an argument either for or against a controversial topic in the field of animal science.  While 
working on this, students will pull from all of their experiences and knowledge gained during the course. 
Students will present their arguments to the class for discussion and debate. 

 
Content to Be Learned 

● Definition of agricultural biotechnology. 
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● Use of genetic engineering in animal science. 
● Current research projects in genetic engineering as it applies to the livestock industry. 
● Current research, ideas, arguments in the field of animal science. 

 
 ​Practices 

● Communicating scientific information regarding current controversial topics in the field of animal 
science. 

● Engaging in argument from evidence to persuade an audience opinion regarding controversial 
topics in the field of animal science. 

 
 
Crosscutting Concepts 

● Cause and effect. 
● Stability and change. 

 
Essential Questions  

● How do producers find the balance between producing a livestock product and pleasing the general 
public in terms of the medical and human treatment? 

 
Agriculture, Food and Natural Resource AFNR 

● AS.01.01. Performance Indicator: Evaluate the development and implications of animal origin, 
domestication and distribution. 

• AS.01.01.02.a. Define major components of the animal industry.  
• AS.01.01.02.b. Outline the development of the animal industry and the resulting products, 

services and careers. 
● BS.01. Performance Element: Recognize the historical, social, cultural and potential applications of 

biotechnology. 
• BS.01.01.01.a. Define biotechnology and explore the historical impact it has had on 

agriculture. 
• BS.01.01.02.a. Investigate current applications of biotechnology in agriculture. 
• BS.01.01.02.b. Research and report on current work being done in agricultural biotechnology. 

● BS.01.03. Performance Indicator: Analyze the ethical, legal, social and cultural issues relating to 
biotechnology. 

● BS.01.03.01.a. Explore ethical, legal and social biotechnology issues.  
• BS.01.03.01.b. Evaluate the benefits and risks associated with biotechnology.  
• BS.01.03.01.c. Research, evaluate and articulate the implications of an ethical, legal, social or 

cultural biotechnology issue. 
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