Colorado Agriscience Curriculum Development

Section  

Animal Science

Unit  

Unit 6 – Reproduction and Genetics

Lesson Title
  
Lesson 7 - Fertilization Laboratory Part 1

Agriculture Education Standards

Standard AGS 11/12.3 The student will demonstrate an understanding of physiological processes in agriculturally important animals.

Enabler AGS 11/12.3.14  Identify the parts of the male and female reproductive tracts and their functions.

Enabler AGS 11/12.3.22  Understand production cycles

Colorado Science Standards   

Standard SCI 3.0 - Students know and understand the characteristics and structure of living things, the processes of life, and how living things interact with each other the their environment.  

Competency SCI 3.3 – Explaining body functions in terms of interacting organ systems composed of specialized structure that maintain or restore health.

Competency SCI 3.6 - Describe the pattern and process of reproduction and development in several organisms.  

Student Learning Objectives

As a result of this lesson, the student will. . . 

1. Be able to identify an oocyte.

Time  Instruction time for this lesson:  50 minutes

Resources  

· Scientific Farm Animal Production, Robert E. Taylor.  

· Biology The Dynamics of Life, Biggs, Kapicka, and Lundgren

Tools, Equipment, and Supplies

· Overhead Projector

· Paper

· Transparency of slide 2 or PowerPoint slideshow

· 1 copy per student (Fertilization Lab Part 1 Worksheet)

· compound microscope

· two falcon tubes,

· several search dishes,

· several pairs of scissors,

· 2 clean bowls,

· a 16 gauge needle 1 ½ inches long,

· a monject syringe without the rubber stopper,

· latex gloves

· Several small pipette men

Key Terms  

Egg

Interest Approach

How many of you have ever seen an egg from a mammal.  Most likely very few students have ever seen such a thing.  They might try to answer a chicken egg.  You might have to be ready to explain why chickens are not mammals.
Well today is your lucky day! Here is a mammal egg.   (Slide 2) 

Now that you have seen this on a slide, how would you like to see this in real life?

Today you will.  We are going to have a lab in which you will see an egg from a heifer.  Let's move quietly and quickly to the laboratory.

Summary of Content and Teaching Strategies
Objective 1.  Be able to identify an oocyte.

Obtain 100 ovaries that are no more than 6 hours old.  This means you will have to arrange for ovaries in advance.  Get a compound microscope, two falcon tubes, several search dishes, several pairs of scissors, 2 clean bowls, a 16 gauge needle 1 ½ inches long, a monject syringe without the rubber stopper, and latex gloves.  First, have every student put on a pair of latex gloves and give each student a pair of scissors.  Your ovaries will probably come with part of the tract so have every student cut the two ovaries off of the tract and put them in a clean bowl.  Properly dispose of the left over part of the reproductive tract.  Once all ovaries are detached from the tract, have the students sit around a bowl with one ovary and stick the needle in one of the ovaries follicles while pulling the plunger on the syringe.  Keep pulling the stopper on the syringe as you go in and out of the follicle.  You should hear a slurping sound as you go in and as you go out.  Just do this to the little dark blistery spots (these are follicles.)  Do not do this to the main follicle – you will get a lot of fluid but not much else.  After the first one keep going on the follicles for about 20 minutes.  Once syringes are full squirt the fluid into a falcon tube.  You will have to do this several times.  You should get quite a bit of fluid.  Once the falcon tubes are full dump the fluid into several search dishes and put it under the microscope.  Make sure you have enough fluid in each dish to completely cover the bottom of the dish.  Look for eggs (oocytes).  You will see a bunch of junk, but if you see a perfectly round cell with a defined wall around it, you have an egg.  Show the entire class.

 Today we are going to learn about one of the parts of fertilization; the oocyte.  In order for an embryo to form what two components do we have to have?

     Wait for the answer: a sperm and an egg.
Yes, that is correct we need to have sperm and eggs to in order for fertilization to occur.  In order to really understand today’s lesson and really what a miracle fertilization is we are going to actually observe real eggs.

Review previously learned information by looking through and discussing the concepts on slide 3.  This will help students put what they are about to learn in context of prior learning.

I.
Eggs

A. Ovaries produce ova (female sex cells, also called eggs)

B. Each ovum is the largest single cell in the body and it develops inside a recently formed follicle within the ovary.  

C. Each ovum is about 1/200 in. in diameter.

D. Contains ½ the chromosome number typical of other body cells

Are you ready to see science in action?  Here we go!

The first thing I need each of you to do is obtain a pair of scissors from the table and a pair of latex gloves.  Once you have done this wait for the next step of instructions.

In this plastic bag there are 50 heifer reproductive tracts.  I need you to trim the ovaries off of the tract and put the tract in the bowl labeled T and put the ovaries in the bowl labeled O.  I need you to work fast but efficiently so we can go onto the next step.

This step will probably take you 10 minutes.  

You have had 10 minutes; you should be finishing up now.  If you have a few left don’t worry about it we have to go on.

Keep your gloves on and grab a syringe with a needle.  Sit around the T bowl once I arrange your chairs to do so.  Now grab an ovary from the O bowl.  Hold the ovary in your left hand.  Be very careful not to poke yourself.  With your left hand still holding the ovary, use your right hand to poke into one of the small dark circular blisters.  These are follicles.  Do not poke the dominant follicle.  While poking pull the plunger slowly while going in and out.  It should make sucking noises.  The more noise the better.

Does everyone have the idea?  Wonderful, now keep going, doing this at a fast pace.  Fill up your syringe.  Once your syringe is full of the yellow fluid call me and I will come around with the falcon tube.  Remove your needle and squirt your fluid slowly into the tube.  Once we have two falcon tubes full, we will stop and move to the next step.  This should take the class 15 minutes.

The two tubes are full.  Everyone stop.  Now divide into groups of three and pour some of the yellow fluid into a search Petri.  Be careful not to spill.  

Now, using your compound microscope, adjust until you can see the fluid clearly.  You will see a lot of junk, but keep searching using a small pipettman with the appropriate tip until you find something like the egg you saw earlier today.  It will be a pinkish clear color.

The entire class will search.  To the untrained eye they are very hard to see.  Make sure to run the pipettman tip along the sides of the dish as the oocytes like to hide there.  You may very well only find 3-5 oocytes.  However there may be 50 or so hiding from the entire class.

If anyone thinks they have found one let me know.

If a student finds an oocyte, call the entire class over to look so everyone knows what they are looking for.

Great one has been found everyone over here to see.

Now that you have seen one, go back to your places and try to find one for yourselves.  Once you find one, I want you to draw what you see on your worksheet.  Everyone has to do this.  I want to see the best picture you can draw of the oocyte.  When done turn your picture in and start cleaning up.

Review/Summary

Once the students are done cleaning, have a couple of students draw what they saw in the microscope on the board for the entire class.  Compare and contrast what everyone saw and make sure they actually saw the right thing.

Application

Extended Classroom Activity

Have students bring in one internet source that would tell them about job opportunities doing the same type of activities they were doing today.  Examples could include embryologist, veterinarian, vet tech, etc.

FFA Activity

Have students give a prepared public speech on reproductive technology at the district contest.  They could also develop an extemporaneous speech file on this and other current agricultural issues.

SAE Activity

Further student’s reproductive technology knowledge and have them utilize A.I. in their project.  This could be in any species if the right training were received on each species.

Evaluation

Students should complete the worksheet with a neat, descriptive drawing and answer the question.

Answers to Assessment

1.  Egg Drawing

2.  Evaluate on your own   
Lesson 7 Worksheet

Fertilization Laboratory Part I

1. Draw a detailed picture of the egg you saw today.

2. Why do you feel the laboratory today is important in agriculture?  Are we are seeing reproductive technology boom in both animals and humans?  Why?
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