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UNIT 15.2 :

Organismic Biotechnology
Introduction
Annotation: 
In this unit students will distinguish between two major areas of biotechnology. Students will list and explain examples of organismic biotechnology and describe the role of genetics, cells, and gnomes in molecular biotechnology. 

Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

3 (50 minutes periods)
Author: 


Agricultural Education and CTAE Resource Network 
Additional Author(s): 

Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
Focus Standards

GPS Focus Standards:
AG-BAS-15-c. Distinguishes between two major areas of biotechnology. 

AG-BAS-15-d. Lists and explains examples of organismic biotechnology. 

AG-BAS-15-e. Describes the role of genetics, cells, and genomes in molecular biotechnology. 

GPS Academic Standards:
 ELA10RC3 (a) Demonstrates an understanding of contextual vocabulary in various subjects; (b) Uses content vocabulary in writing and speaking. 

SB1 Students will analyze the nature of the relationships between structures and functions in living cells.
National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings: 
· Students will understand the use of biotechnology to improve agriscience.
· Students will understand the major areas of development in biotechnology.

· Students will understand the role or genetics in biotechnology.
Essential Questions:
· What are the major areas of biotechnology?

· How has biotechnology been used in reproduction?

· What is the role of genetics, cells and genomes in biotechnology?

Knowledge from this Unit: 
·  Students will learn what biotechnology has to offer agriscience.
· Students will learn what organismic biotechnology is.

· Students will learn biotechnology does with organisms
Skills from this Unit:  
· Students will know what organismic biotechnology is. 
· Students will know what biotechnology does with organisms.

· Students will know how to explain biotechnology’s role with agriscience and organisms.



Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	_x_ Quizzes/Tests

_x_ Unit test

	
	Group project

	
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

_x_ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment(s) Title:

Assessment(s) Description/Directions:
Attachments for Assessment(s):
 Lee, Jasper S. & Diana L. Turner. Introduction to World AgriScience & Technology. Interstate Publishers, 
Inc. Danville, IL
Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction

1. Identify the Standards. Standards should be posted in the classroom for each lesson.

AG-BAS-15-c. Distinguishes between two major areas of biotechnology. 

AG-BAS-15-d. Lists and explains examples of organismic biotechnology. 

AG-BAS-15-e. Describes the role of genetics, cells, and genomes in molecular biotechnology. 

2. Review Essential Questions.

What are the major areas of biotechnology?

How has biotechnology been used in reproduction?

What is the role of genetics, cells and genomes in biotechnology?


3.  Identify and review the unit vocabulary. 


4.  Assessment Activity.
Introduction and Mental Set

Ask students do they know about Dolly the sheep.  Discuss the ethics of cloning.  Ask students what they think about cloning of humans.

Discussion

1.
What are the two major areas of biotechnology?


A.  
Organismic level


B.
Molecular 

2.
What is organismic biotechnology?


A.
Organismic biotechnology deals with intact or complete organisms

3. What is cloning? 
Process of asexually reproducing organisms

A.  
Plant tissue culture

 

1.
propagating plants using single cells or small groups of cells


B.  
Embryo splitting



1.
When an embryo or a few cells are split into two parts which develop into a 




complete animal


C.  
Apomixis



1.
Asexually reproducing plants by seed

4. What is meant by greater fertility? 
Various methods used to increase the reproductive capacity of superior animals  
5.
Getting more offspring involves sexual reproduction.  Give two examples of getting more offspring.



A.  
Superovulation



1.
Increasing the reproductive potential of a female


B.  
Embryo transfer



1.
Removing an embryo from its mother and placing it in another female

6.
Various processes can be used to increase production from plants and animals.  What 
are some biotechnological examples using animals?


A. 
 Milk hormones



1.
bst


B.
Meat hormones



1.
pst


C.  
Growth implants



1.
Small pellets that are placed under the skin of animals

7.
What are the areas of aquaculture to be considered in biotechnology?


A.  
Spawning



1.
Process of producing eggs that are fertilized with sperm from male fish


B.  
Hatching



1.
Process of getting baby fish from fertilized eggs


C.  
Nursery Management



1.
Caring for fry (tiny newly-hatched fish)


D.  
Sex changes



1.
Some species of fish do not grow well when the males and females are left 




together.  Researchers have developed ways to change the sex of newly hatched fish




a.
Tilapia
8.
Show CEV video - Controlled Spawning of Large Mouth Bass

9.
How are ultrasonics used in agriscience?


A.  
It is used in assessing product quality and fetal development in  pregnant females

10.
What are some ways that are used in agriscience?


A.  
Product quality



1.
Used to assess the amount of fat on cattle and other animals


B.  
Pregnancy assessment



1.
Can be used to determine the development of an embryo and fetus in a 




pregnant female


C.  
Locate fish



1.
Ultrasonics are used to locate objects under water, such as wild fish in the 




ocean

11.
Many approaches have been used to improve the growth of animals.  What are some of 
these?


A.  
Ammoniating hay



1.
Low quality grass hay may be treated to make it more nutritious 


B.  
Digestibility testing



1.
May involve direct intervention in the digestive system of cattle


C.  
Controlled feeding



1.
Improving nutrition and feeding involves careful study of animal feed 





consumption and growth 

12.
Biotechnology methods can be used to predict life in the future. Name two methods of 
predicting the future.


A.  
Plant growth chambers



1.
Used to study the effects of changes in the environment on plants.


B.   
Computer simulations



1.
Gather information to answer questions about growing the crop

13.
What is molecular biotechnology? 
Involves changing the structure and parts of cells
14.
What are cells made of? 
Various materials that direct life processes
15.
What are gnomes? 
The heredity material in a cell
16.
What are chromosomes? 
Thread like parts inside a cell nucleus that contain genetic material and protein 
17.
What are genes?  
Parts of segments of chromosomes that contain the heredity traits of 
organisms
18.
What is a genotype? 
Genetic makeup of an organism
19.
What is a phenotype? 
Appearance
20.
What is a mutation? 
Change that naturally occurs in the genetic material of an organism
Summary

Biotechnology can be broken down into two levels: organismic and molecular.

Uses of organismic biotechnology include:  cloning, increased fertility, greater production, culturing aquatic products, ultrasonics, marketing strategies, animal nutrition, feeds and predicting the future.

Molecular biotechnology requires a knowledge of the molecular structure of organisms.

Attachments for Learning Experiences: 
Written Exam
Notes & Reflections: May include notes to the teacher, pre-requisite knowledge & skills, suggestions, etc.


Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: Please list.

Unit Resources 
Web Resources:
www.gaaged.org
Attachment(s): Supplemental files not listed in assessment, learning experiences, and performance task.
Materials & Equipment: 
What 21st Century Technology was used in this unit:
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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