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Objective
• 
Students will learn about eggs, chickens, and hatching eggs.
Materials Needed (procured locally)

•
chart paper

•
markers

Procedure
1. Discuss what the students know of eggs, chickens, and hatching (brainstorming).

2. After discussion, divide the students into groups, distribute chart paper and markers to begin webbing activity.

3. Begin to make a web of knowledge radiating around the Eggs and Chicks Unit title.  A sample web follows:

[image: image3.png]Use in cakes
Cook many waye
Chickens hatch from egge
We at cgg0
EGGS AND CHICKENS
Chickens have feathers
Chickens lay eggo

Chickens sit on top of their egge to hatch them




4. The webs may be done as a group project, as a class project, or as individual exercises.


5.  Save the webs for use at the end of the Unit.  (Display the webs in the classroom 
      if possible.)



Learning Standards addressed:  1.B1b, 12.A.1a, 12.B.1b, 11.A.1f.

Temperature Comparison

[image: image4.emf]
Objective
•
Students will understand conditions (i.e., temperature) necessary for chicks to develop.

•
Students will compare and estimate temperatures while learning about incubator temperature requirements.

Materials Needed 

•
thermometer

•
temperature comparison chart 


Students can be divided into groups and do the comparisons as hands-on activities.  (They will need to make their own Temperature Comparisons Charts.)

Procedure

1. Remind the students that the incubator temperature must be the same as the hen's body when she sits on the eggs for the eggs to develop.  The external temperature of the hen's body is 100°F, so the temperature must match.  Record the temperature on Hen scale.

2. Using the room thermometer, check the temperature of the room.  Have the students estimate how close the temperatures will be.  Read the temperature and record on the second thermometer.  Could the chicks develop at room temperature?  Why or why not?

3. Inform the students that their normal body temperature is 98.6°F.  Estimate the temperatures.  Are they all the same?  Could a person keep the eggs warm enough to hatch?  Why or why not?

4. Place the incubator thermometer and the room thermometer inside the incubator.  Estimate whether the incubator temperature will be higher or lower than the previous readings on the charts.  The incubator should be a correct temperature to hatch the eggs.

Note:  If the students are recording in small groups, they will need to construct their own drawings of thermometers.  If the students are using the charts, the teachers will need to add numbers to the thermometers.

Note:  Worksheet masters are in student activities section, pages C-1 &C-3.

Learning Standards addressed:  11.A.1d, 12.B.1b, 13.A.1c, 13.B.1a, 13.B.1b.

Setting up the Egg Rotation Chart


Objective
•  
Students will record the data correctly and insure the successful hatching of the eggs.

Materials Needed
•
Operating the Incubator Chart

Procedure

1. Post the chart beside the incubator.  (If the incubator has an automatic egg turner, you do not turn the eggs by hand.  The first column will not be used.)  The eggs need to be turned three times a day up to the 18th day.  When you set the eggs in the incubator for the first time you make an "X" on one side of the egg with a pencil and an "O" on the other.  Then when rotating the eggs you will know what side is to be up.  On the chart where it says "Time" it is also helpful to make X's and O's to record the turns as you do them.

2. Record the room temperature either once per day or each time the eggs are turned.

3. Record the incubator temperature.  This temperature should not vary greatly and should be recorded before the cover is taken off to turn the eggs.  NOTE:  The temperature will drop when the cover is taken off when you turn the eggs.  DO NOT readjust the thermostat to compensate for the loss.

4. If your incubator has a humidity gauge, record it daily also.  You need to always keep track of the water in the incubator and add water if necessary when you open the incubator to turn the eggs.  (OPEN as little as possible.)

5. The "Remarks" column is helpful to record water fillings, a cold weekend, power failures, etc.

Note:  Don't forget that the eggs need to be turned on the weekends and on holidays.



        Note:  Worksheet master is in student activities, section page C-4.



 Learning Standards addressed:  11.A.1a, 13.A.1c.

 Anatomy of an Egg

 Objective
•  
Students will learn the parts of an egg and their basic functions.

Materials Needed 

•
small paper plate or other container

•
raw non-fertile egg (teacher supplied)


The diagram of the chicken egg is helpful as an overhead for this activity, especially if done in small groups, and as a handout for notes.

Procedure

1. This activity may be done as a demonstration by the instructor, or in small groups.  If done in groups, obtain an egg and a container for each group.

2. Carefully break the egg in half by cracking the shell.  Drop the yolk and white together into a container.

3. Discussion:  "What is the yellow part of the egg called?"  (The Yolk.)  "What is the thin, clear material called?"  (The white or the albumen.)

4. Point out the white spot on the yolk.  When this spot is fertilized, it will develop into a chick.  Tell them this is the germ spot.  Explain that if the germ spot is kept cold, it will not grow.  If the egg is fertile and is warmed by a hen or an incubator, this germ spot will begin to develop into the chick.  Most of the yolk and the albumen will be used as food for the chick embryo.

5. Next, look at the inside of the eggshell.  Point out the air sac inside.  Have students find the membrane or skin inside the shell.  Peel it away from the outer shell so it is clearly visible.  Explain that the membrane keeps the inside of the egg from drying out because the shell is porous.  (An example of how it works is seen in the dyeing of eggs at Easter.  The dye will penetrate the shell, but does not go through the egg itself.)

Note:  Worksheet masters are in student activities section pages C-5 & C-7.

Learning Standards addressed:  11.A.1a, 12.A.1a, 12.A.1b, 13.A.1c.

Anatomy of an Egg

First Candling (Day 1)

Chick Hatch Prediction Chart

Setting the Eggs

Objective
• 
Students will observe the structure of the egg before incubation.

Materials Needed 

•
egg candler (previously constructed in the activity "Construct Egg Candler")

•
fertile eggs

•
Chick Hatch Prediction Chart

•
replacement bulb for candler

Procedure

1. Do this activity prior to placing fertile eggs in the incubator.  (This is a large group activity.)

2. Exhibit the Chick Hatch Prediction Chart.

3. Use the previously constructed egg candlers by students.  It is wise for only the instructor to handle the eggs while candling them.  (Fewer dropped eggs this way.)

4. Use a pencil to number each egg.

5. Candle each egg.  Although no growth can be seen, mark yes for each, meaning we think they will hatch.

6. Students can draw what they see in each box along with the word yes for hatchability estimate.

7. Post chart after all eggs have been candled and placed in the incubator.     (Review setting the eggs in teacher background information section.)

8. All eggs should now have on them an "O", "X" and a number 1-12.  If there are more than 12 eggs construct another chart to record the data.

9. Use the chart for the second and third candling results.

Note:  Worksheet masters are in student activities, section pages C-9, C-11 & C-13.

Learning Standards addressed:  1.B.1a, 1.C.1a, 11.A.1a, 11.A.1d, 12.A.1a, 13.A.1c.

 Eggshells are Porous

Objective
•  
Students will observe the movement of liquid through pores of an eggshell.

•
Students will understand the role of pores in the eggshell in allowing air and water to reach the embryo.

Part 1 - Eggshell Porosity Activity
Materials Needed (class of 24 students)

•
hard-boiled egg 1/group 

•
blue food coloring

•
toothpicks

•
24 magnifying lenses

Procedure

1. Explain that air and water will pass through the air holes in the shell of the egg to the embryo.

2. Distribute the hand lenses with the eggs and instruct students to examine the eggs with the lenses and without.

3. Are the pores visible?  Yes.

4. Because they are so small, we are going to attempt to make them more visible with the blue food coloring, and thus prove they are really there.

Take the hard-boiled egg and dry it if wet.  With the toothpick, place a small dot of the blue food coloring on the eggshell.  (If the eggshell cracked during cooking, place the dot on an area not cracked.)  Let the egg dry for at least one hour, longer if possible.  

5. Toward the end of class time, observe the eggshell.  Note any changes.  Now remove the shell and observe the blue area on the cooked egg white.  Explain that the blue food coloring went through the holes in the shell, just like the air and water go through the holes to the embryo.

6. Dispose of the cooked eggs and shells.  (The dye does not hurt the content of the egg.  Eating the egg is up to each classroom instructor.)

Learning Standards addressed:  11.A.1d, 12.A.1a, 13.A.1c.

Part 2 - Membrane Permeability Activity

   Materials Needed
•
3 or 4 eggs uncooked, soaked in vinegar for 48-72 hours

•
corn syrup

•
cups

•
paper towels

•
balance scale - standard item in most schools

   Procedure

1. Prepare eggs beforehand by soaking them in vinegar for 48-72 hours.  The acid leaches the calcium out of the shells and leaves an intact, soft, semipermeable membrane that feels like rubber and can be seen through.

2. Let the students gently handle the softened eggs so that they can compare ordinary eggshells and these decalcified ones.  Open a few softened eggs to see that the eggs are the same inside.

3. Select two softened eggs about the same size and dry them to remove any surface moisture.  Weigh eggs in balance scale (should be comparable).  Place one egg in a cup of water and the other in a cup of corn syrup.  (Egg will float in corn syrup, but there will be enough contact for the experiment to work.)  Keep the eggs in the water and corn syrup for at least 45 minutes, removing, blotting, and weighing the eggs at 15-minute intervals.

4. As the eggs soak, the egg placed in water will swell, becoming noticeably larger and heavier as the water diffuses through the membrane into the egg.  The egg placed in corn syrup will become smaller and lighter as the water inside it moves out through the shell and into the corn syrup.

Learning Standards addressed:  13.A.1c, 13.B.1a, 13.B.1b.

Part 3 - Membrane Permeability Activity II

   Materials Needed
•
Blue food coloring

•
all materials from above activity

•
clear plastic container with lid - 64 oz.

   Procedure

1. Put a few drops of water-soluble dye, blue food coloring,* into a cup of water with the egg.  The movement of the water into the egg will become apparent as the egg takes on the color of the dye.

2. When this colored egg is placed in a cup of corn syrup, the water and water-soluble dye will again pass through the membrane into the syrup.

Note:  The softened eggs can withstand a good amount of handling and will keep for several weeks in a refrigerator, so these activities can be done over more than one class period.  Results can vary from egg to egg.

*Until water is dark blue.

Learning Standards addressed:  13.A.1c, 13.B.1a, 13.B.1b.

Second Candling and Predictions

(Day 7)

 

Objective
•  
Students will observe and discuss the changes in the development of the embryo.

•
Students will make predictions as to whether the embryo is developing, based on information gained from candling.

•
Students will record the prediction for each egg on a chart.

•
Students will read the Chick Hatch Prediction Chart.  

Materials Needed 

•
eggs from the incubator

•
Chick Prediction Chart

•
egg candlers

•
marker

Procedure
1. Review candling procedures.

2. Set up the classroom for candling, keeping the candlers as close to the incubator as possible to minimize the handling and heat loss.  Take egg #1 out of the incubator and candle it.  You may need to slowly turn the egg to get a better view.

3. Ask the students to describe what they see.  All eggs will have the air sac, which gets larger as the embryo grows.  If the embryo is growing, a dark spot will be apparent and perhaps blood vessels from the spot can be seen.  Ask them what they think the dark spot and blood vessels are.  (Embryo, yolk sac)

4. Then ask if they think #1 is growing.  If yes, then write "Yes" by #1 and draw the image of what they saw.  If no, write "No."  Proceed the same way with all the eggs.  If they are not sure or cannot reach a consensus put "?" instead of yes or no.  It may be hard to tell on some eggs.  (It will be very easy to tell at the next candling at about 14 days development.)

Learning Standards addressed:  1.B.1a, 1.C.1a, 11.A.1a, 11.A.1d, 12.A.1a, 13.A.1c.

 Pipping Eggs

 Objective
•  
Students will become aware of the difficulty the chick experiences in breaking the eggshell.

                                           Part 1 - Pipping Eggs
 Materials Needed (class of 24 students)

•
6 "pipping tools" (paper clips open at one end)

•
1 raw egg per student (teacher or student supplied)

•
2 large containers for storing eggs (teacher supplied)

 Procedure

1. In a discussion with the whole class, ask if the students think it would be easy for the 

chicks to hatch out of the eggs?  Typical responses will come from their experiences

with raw eggs.

2. Explain that eggshells are very strong and because of the small space inside the egg, it is very hard for the chicks to peck out.

3. Discuss the egg tooth and the process of cracking (pipping) the egg.

4. For control, this activity can be done in a small group setting.

5. To the small groups, distribute containers, raw eggs, and a pipping tool.  Explain that these pipping tools are the egg tooth and remind the students that they need to use small, short strokes similar to those used by the chick inside the egg.  This process will take numerous strokes to accomplish, allowing for time and discussion within the group.

6. Once the eggs have been cracked, put them in the large containers for storage (they may be used for cooking if so desired, or discarded).

7. Continue pipping until all the students have had the opportunity to be a "Pipping Chick."

Learning Standards addressed:  1.C.1a, 12.A.1a.

Part 2 - Strength of Egg Shells

    Materials Needed

•
raw eggs

    Procedure
1. Demonstrate the strength of an eggshell.  Squeeze an egg on both ends.  It will not break.  Even pressure must be applied with the thumb and index finger.

2. Have the students dry the eggshells and they may be used for various art projects.

Learning Standards addressed:  1.C.1a, 12.A.1a.

 Third Candling and Predictions

(Day 14)

 

Objective

•      Students will observe and discuss the characteristics and changes in the development of the embryo by candling the egg.

       •      Students will make a prediction as to whether the embryo is developing and will hatch, based on information gained from candling.

•
Students will record the prediction for each egg pictorially on a chart.

•
Students will read the Class Prediction Chart.

Materials Needed 

•
Chick Prediction Chart

•
egg candler

•
markers

•
candling procedures from previous lessons

Part 1 - Day 14 Candling
Procedure

1. Set up the candling areas as before.  Remove egg #1 and candle it.  Ask for descriptions of what is being seen in the egg.  (If the embryo has developed, the egg will be very dark as it is almost fully occupied.  Turn it very slowly and you may see blood vessels.  Sometimes even the shape of the chick and movement can be seen.  The air sac will be larger.)  Have the students refer to the drawing of day 15 to identify parts.

2. Then have the students make predictions as to whether the embryo will hatch.  Record "yes" or "no" on the chart in the appropriate number.  Proceed to the next numbered egg on the chart.

3. When the chart is complete, discuss the predictions.  Have they changed?  If so, in what way?  Discuss the percent of eggs that the students think will hatch.  Why or why not will the egg hatches occur?

Learning Standards addressed:  1.B.1a, 1.C.1a, 11.A.1a, 11.A.1d, 12.A.1a, 13.A.1c.

Preparation for New Chicks

 

Objective

•  
Students will describe and compare the needs of a newborn human and a newborn chick, and how those needs are met.

Materials Needed 

      •
brooder (with feed dishes, food, water jar, warming lamp, shavings for flooring)

•
Needs Comparison Chart  

Procedure
1. Discuss the needs of a newborn human child.  Have the students work in small groups to make a chart listing the needs of a newborn child.

2. Discuss the needs of a newly hatched chick.  Have the students on their chart make a comparison listing of needs.  (Use the Needs Comparison Chart as an example of how a chart may be constructed.)

3. Discuss the listings.  If any unusual item occurs, discuss why the group put that item on their list.

4. Discuss the parts of the brooder that will fulfill the needs on the charts.  Are all the needs being met?  Why or why not?

Note:  Worksheet master is in student activities, section page C-14.

Learning Standards addressed:  12.A.1a, 12.A.1b, 12.B.1b.

 Chick Hatching Days

Check Prediction Chart

Objective
•  
Students will observe and describe the hatching process.

•
Students will determine if the class predictions were accurate.

•
Students will record the results of the project on the Chick Hatch Prediction Chart.

•
Students will discuss the adage "Don't count your chickens before they are hatched."

Materials Needed 

•
Chick Hatch Prediction Chart 

•
markers

Procedure
1. Observe the hatching process.  When the chick is ready, it will break the membrane that has surrounded it.  Then it will crack the shell with the chick tooth.  It usually takes several hours to make a crack around the shell because the chick rests between pecks.  When the crack is large enough, the chick will push the shell apart with its head and feet. 

It is very hard work to get out of the shell.  The chick will need to rest often.

Please observe the following:

a. The chick needs to hatch on its own.  Chicks that are helped are often crippled.

b. The incubator should not be opened or jarred during hatching except briefly to check the egg number.  The chicks need to stay warm.

c. After the chick is hatched, it should remain in the incubator 24 hours, or until it is dry and fluffy before being placed in the new environment, the brooder.

d. Do not let the students handle the chicks before 24 hours after hatching.

2. As the chicks hatch, have the students describe what they are seeing.  As the chick hatches, look to see the remainder of the yolk.

3. After each chick is finished hatching, remove the shell and let the students examine it and look for the number.  Then mark the results in the appropriate column of the Prediction Chart with a "yes" and a picture of the chick if desired (and if a Polaroid camera is available).

4. Continue observing the chicks until all have hatched or until Day 24 - possibly Day 25.  If you wish to open the remaining eggs to see why they did not hatch, you may elect to do this when the students are not in the classroom.  Some students may be upset by embryos and the actuality of the chick not hatching.

Enrichment Activities

Materials Needed:
•
incubator with unhatched eggs

•
paper and pencil

•
calculator (optional)

       Procedure
1. Students will need to count the total number of eggs that were placed in the incubator initially and record the number.

2. Students need to count the number of eggs that successfully completed the hatching process and record the number.

3. A hatching percentage can be calculated by dividing the number of eggs that hatched by the total number of eggs that were initially placed in the incubator and multiplying by 100.

Example:
40 eggs were initially placed in the incubator and at the end of the incubation period 34 eggs hatched.


34 eggs hatched divided by 40 eggs initially placed in the incubator and multiplied by 100 equals a hatching percentage of 85%.

Learning Standards addressed:  1.B.1a, 1.C.1a, 11.A.1a, 11.A.1d, 12.A.1a, 13.A.1c.

Observing Chicks

Objective
•  
Students will observe and describe characteristics of the chicks as they develop - at hatching, ½ hour, 1 hour, 3 hours, 1 day, 3 days, 5 days, 1 week (intervals can be determined by the instructor).

Materials Needed 

•
chicks

•
12 rulers

•
balance scale 

•
Chicken Observation Chart 

•
markers 

•
Polaroid camera (optional )

•
paper bag (optional)

Procedure

1. Explain to the students how to complete the Chicken Observation Chart.

2. Explain to the students that now they can actually observe the development of the chicks as they grow.  They are going to watch for certain things that will show them that the chicks are changing.

3. Show the chart and have the students describe the chick as it first hatched.  You won't have a measurement size since the chick wasn't handled for the first half day, but the size can be verbally described.

4. Repeat observations at desired intervals, beginning at one day or after the chicks can be weighed.  Use the ruler for the height measurements.

5. Charting can be continued each day or at intervals of 2-3 days to observe changes.  Pictures of the chicks are an added classroom enjoyment.  They are fun to add to the classroom yearbook or to the scrapbook.

Note:  Placing the chick in a paper bag to weigh it will keep it quiet and in the tray scale.

Learning Standards addressed:  11.A.1a, 11.A.1d, 12.A.1a, 12.A.1b, 12.B.1b, 13.A.1c, 13.B.1a, 13.B.1b.

Webbing Activity


Objective
•  
Students will discover what they have learned about eggs.

Materials Needed 

•
chart paper

•
markers

•
original web from Lesson 1 Introduction to Embryology page B-1

Procedure

1. Review the procedure for webbing.

2. Print Eggs and Chicks in the center of the chart paper.  Enclose it in a rectangular

       box.

3. Ask the students to think about the facts about eggs, chicks, and hatching of those 

      
chicks.

4. After some discussion have the students again construct webs (use the same 

       procedure as before - as a group project, as a class project, or as individual 

       exercises).

5. After the activity has been completed, compare the webs to the first webs.

6. Discuss how our study of eggs and chickens gives us knowledge but opens up even 

      
more questions than we had before.

Learning Standards addressed:  1.B1b, 12.A.1a, 12.B.1b, 11.A.1f.

Teacher's Note


This is the first of two lessons involving "webbing activities" and is designed to allow students to investigate their knowledge of eggs and chicks prior to all the other lessons of this unit.  The webbing activity can be completed as an entire classroom exercise or can be completed in groups.  It is important to remember to save the students' webs.





Some groups of students may have very limited knowledge of eggs and chicks and it will be necessary for the teacher to supplement students' knowledge.  If this is the case, the teacher may lead students to explore their own knowledge by focusing on the following areas:





physical characteristics of chickens (colors, size, wings, feet, feathers, and beak).


physical characteristics of eggs (colors, size, shape, and shell).


internal parts of eggs (yolk and white).


uses of chickens and eggs (food, decorations, etc.).





Teacher's Note


During the course of this activity students will investigate the conditions necessary for chicks to develop and will compare and estimate temperatures while learning about incubator temperature requirements.  The students will need to think of the incubator as a surrogate hen, a device that is designed to imitate the conditions provided by the hen.


The internal body temperature of the hen is about 100°F but it is important to remember that eggs are not incubated in the hens body, but rather under the hen where her external body temperature is around 100°F.  A setting hen can be off the nest 15-20 minutes at one time without harming the embryos.  If she remains off too long, the embryos will be chilled and die.


Students can be told that their internal body temperature of 98.6°F is close to the temperature to incubate eggs, but have them use a thermometer to measure their external body temperature.  Students can simply hold a thermometer in their hand firmly to measure this.  The students will find that their external body temperature is only about 92°F, which is not adequate to incubate eggs.





Teacher's Note





The purpose of the egg rotation chart is not only to record the times that the eggs were turned, but in the event that an automatic egg turner is being used, the chart also keeps track of daily room temperature, incubator temperature, incubator humidity, and any other occurrences that can affect the hatchability of the eggs.





This ongoing exercise provides teachers with the opportunity to review the environmental conditions necessary to hatch eggs.  Teachers can assign the task of data recording to different students during the incubation process.





Teacher's Note


The chicken egg is a marvel of nature.  It is one of the most complete foods known.  An excellent balance of  proteins, fats, carbohydrates, minerals, and vitamins are provided as the developing chicks only source of food during the 21 day incubation period.  It is also the reproductive cell of the hen and upon fertilization by the male, it will develop into a chick when incubated properly.





The protective covering of the egg, known as the shell, is composed primarily of a porous form of calcium carborate.  These pores permit the passage of air and water to the developing embryo.  The air cell is located in the large end of the egg and is formed when the cooling egg contracts and pulls apart the inner and outer shell membranes.  The cord-like chalazae holds the yolk and the white (albuminois sac) is called the egg membrane.  The germinal disc is located on the surface of the yolk and embryo development will occur here in fertilized eggs.  (The germinal disk appears as a white spot on the surface of the yolk.)





Germinal Disc


The chick develops


from this.





The egg white provides water


for the growing chick and kills


germs that pass through the


shell.





The yolk is very rich food for


The growing chick.





Air for the chick to breathe


before hatching.





These chalaza hold the yolk


in place and act as shock


absorbers.





The membrane prevents the


chick from sticking to the shell.





Air can pass through the shell


For the chick to breathe.





Teacher's Note


Eggs are candled to determine the conditions of the air cell, yolk, white and to observe germ development.  Under some circumstances it may be advisable to check incubating eggs for fertility or embryo mortality.  Candling is done in a darkened room with the egg held before a light which penetrates the egg making it possible to observe the condition of the contents.





In candling, the egg is held in a slanting position with the larger end against the hole in the candler.  The egg is grasped by the small end and, while held between the thumb and the tips of the first two fingers, is turned quickly to the right or left.  This moves the content of the egg and throws the yolk nearer the shell.





Teacher's Note


As was stated in the anatomy of an egg activity, the protective covering of the egg, known as the shell, is primarily composted of a porous form of calcium carbonate.  This shell contains between 6,000 and 8,000 microscopic pores permitting volatile components to travel through the shell.  These volatile components include air, water, oxygen, and carbon dioxide.


An enrichment activity involves demonstrating that the membrane, which exists directly within the shell (shell membrane), is permeable to allow passage of volatile substances.  The eggshell can be removed from the egg by soaking the egg in vinegar.  Vinegar is a weak solution of acetic acid and this acid reacts to dissolve the calcium in the egg shell.  The shell membrane that is exposed is a semipermeable membrane, which means that substances with small molecular formulas such as oxygen (02), carbon dioxide (C02) and water (H20) can pass through while substances with larger molecular formulas such as fructose (C6H1206) or sucrose (C12H22011), cannot pass through the membrane.  Fructose and sucrose are forms of sugar.  This demonstrates the process of osmosis, which is defined as the flow of fluid through a semipermeable membrane separating two solutions, which permits the passage of the solvent but not the dissolved substance.  In this activity, the solvent is water in the corn syrup and the dissolved substance is the sugar in the corn syrup.  The liquid will flow from a weaker to a stronger solution, thus tending to equalize concentrations of solutions.  In this activity, an egg placed in water will shrink as water moves out of the egg.  The water is moving to and from the egg in an attempt to equalize the osmotic pressure inside and outside the egg.  





Teacher's Note


Please refer to first candling (Day 1) for the proper procedure to use when candling eggs.  This information can be found on page 7-1.  Also, the chick hatch prediction chart will need to be used to record information.


During the first candling at Day 1, possibly the only feature that you could identify was the presence of the yolk.  During the Day 7 candling, the embryo may be viewed as a dark area attached to the yolk sac.  This is sometimes difficult to identify.


If the egg is infertile, then the egg will appear very similar to an egg in the Day 1 candling, with the yolk being the only distinguishable feature in the egg.  If the embryo has died, then the embryo would appear as a separate dark area within the egg along with the yolk.





Teacher's Note


Pipping is a word that is used to describe the process that the chick goes through to peck a hole and eventually break out of the egg.  This pipping egg lesson is designed to have students experience the difficulty that the chick undergoes to break open the egg.  Because eggshells are very hard and the chick has very little room to move and only a small amount of strength, the chicks must pip and rest in intervals.  This activity should help students understand why the hatching process takes as long as two days.





Teacher's Note


This final candling should be performed in the same manner as the Day 1 and Day 7 candling.  The information concerning the procedure to follow can be found on page 7-1.  Also, the chick hatch prediction chart will need to be used to record information.


During the first candling at Day 1, possibly the only feature that you could identify was the presence of the yolk.  During the Day 7 candling, the embryo may be viewed as a dark area attached to the yolk sac.  At this candling, the interior of the egg should appear almost completely opaque as the embryo has grown to nearly fill the egg.


If the egg is infertile, then the egg will appear very similar to an egg in the Day 1 candling, with the yolk being the only distinguishable feature in the egg.  If the embryo has died, then possibly the embryo would appear as a separate dark area within the egg along with the yolk.





Teacher's Note


After the 17th day the eggs should not be turned and the incubator should not be opened unless a necessary adjustment is needed.  The cheesecloth needs to be placed on the rack beneath the eggs on the last turning.  Chicks may start to pip the shell on the 19th day and hatch on the 21st day.





Food and Water:  The chicks do not need any food for the first 24 hours after they hatch because they still have food from the yolk in their bodies.  After that they need special baby chick food and clean, fresh water every day.  Starter food is finer than chicken food for older chickens and easier for them to eat.  It also has vitamins and additives to keep the chick healthy.  Chicks do not eat three meals a day; they eat all the time.  The class will need to monitor the food and water supply.


	


Sleep:  The chicks will close their eyes to sleep but do not need anything special for sleeping areas.


	


Warmth:  The chicks can stay in the incubator for 24-48 hours after they are born.  Put them in the brooder after the feathers have dried and have fluffed up.


	


Cleanliness:  The chicks will not need a bath, but the bottom of the brooder needs to be lined with construction paper, then the shavings about 1-2 inches deep, need to be spread out on top of it.  The chicks will scratch at the shavings, so the brooder will have to be cleaned and the shavings replaced with fresh ones as needed.


	


Time:  Plan extra time if you are constructing a brooder as a class activity.





Set Up:  See directions for setting up a brooder and/or class construction of a brooder in Resources.





Teacher's Note


Set Up:  Have the students watch for small cracks in the eggs during the last two days of incubation.  Depending upon the temperature of your incubator, the eggs should hatch on days 20-22.  If they hatch outside of class time, set up observation times to fit the daily schedule.  If they hatch during class, you will need to plan a flexible day with small group observations.  Because the day will most likely be disrupted, the supplemental activities can incorporate the chick hatching process into other areas of the curriculum.


It can take 24 hours for all the eggs to hatch, so do not give up on the slower eggs.  If some are not hatched by Day 23 or 24, they will not hatch.  If no successes, see if you may "adopt" a few from another classroom that had a better hatch.  Even though a zero hatch is disappointing, the learning, plus the "adopted" chicks, will make the experience worth the effort.  


	


Time:  May take more than two class sessions.





Teacher's Note


This activity will give students a good opportunity to gather data, record information, and evaluate records as they keep track of the growth of the chicks.  Some of the physical characteristics that students can observe are weight, height, color and description, as well as other habits that the chicks may exhibit.





Teacher's Note


This is the second of the two lessons that utilize a "webbing activity" and is designed to allow students to exhibit their knowledge of eggs and chicks.  This activity follows the other lessons in this unit so students can exhibit all they have learned in this unit.  The webbing activity can be completed as an entire classroom exercise or can be completed in groups.  The students can use their original web that was developed in the Introduction to Embryology lesson.  The students should be able to construct more elaborate and complete webs than originally.
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