
 
 
TITLE:  The Way We Were:  Embryological Development and 
Disease 
  
PRIMARY SUBJECT AREAS:  Biology  
 
GRADE LEVEL:  9-12 
 
OVERVIEW:  Students’ interest in health-related issues focuses on a specific 
student's family situation used to introduce them to cell differentiation and the 
stages of embryonic development in representative organisms.  Development of 
a fish is studied as a model system for understanding human development, and 
comparisons of the two embryos occur through study of live fish embryos and 
pictures of both the fish and the human.  Clay models of various stages in 
development are made by the students to help understand the three-dimensional 
features of early development.  As they study the embryos, students are 
introduced to some questions about development, especially the question of how 
different kinds of cells could all have descended from a single zygote, finding the 
answer of which will be the theme of this lesson. This question enables them to 
begin to learn about the relationship between chromosomes and genes and 
begins their study of mitosis. In this way students communicate and defend a 
scientific argument and see that scientists conduct investigations for a variety of 
reasons.  They use microscopes to study live fish embryos and animated 
diagrams of cell division on the Internet.   Students see that scientists rely on 
technology to enhance the gathering and manipulation of data.  The students 
then link the information they have learned to their own world by constructing and 
peer editing their own simple Web pages on the relationships of cloning and stem 
cells to medical conditions such as diabetes, Parkinson’s disease, and 
Alzheimer’s disease and a particular student's family. 
 
APPROXIMATE DURATION:  10 fifty-minute class periods 
 
LOUISIANA CONTENT STANDARDS:   
 
Science as Inquiry 
Benchmarks: 
SI-H-A6 Communicating and defending a scientific argument; 
SI-H-B1 Communicating that scientists usually base their investigations on 

existing models; 
SI-H-B2 Communicating that scientists conduct investigations for a variety 

of reasons, such as exploration of new areas, discovery if new 
aspects of the natural world, confirmation of prior investigations, 



evaluation of current theories, and comparison of models and 
theories; 

SI-H-B3 Communicating that scientists rely on technology to enhance the 
gathering and manipulation of ideas. 

SI GLEs: 
 9. Write and defend a conclusion based on logical analysis of 

experimental data (SI-H-A6) (SI-H-A2) 
 11. Evaluate selected theories based on supporting scientific 

evidence (SI-H-B1) 
 12. Cite evidence that scientific investigations are conducted for many 

different reasons (SI-H-B2) 
 14. Cite examples of scientific advances and emerging technologies 

and how they affect society (e.g., MRI, DNA in forensics) (SI-H-B3) 
 
Life Science 
Benchmark: 
LS-H-A3 Investigating cell differentiation and describing stages of embryonic 

development of representative organisms. 
Biology GLE: 
  6. Analyze a diagram of a developing zygote to determine when cell 

differentiation occurs (LS-H-A3) 
 
EDUCATIONAL TECHNOLOGY GUIDELINES: 
C.  Demonstrate knowledge and skills of Internet use and other resources consistent 

with acceptable use poli9cies including the legal consequences of plagiarism and 
the need for authenticity in student work through an understanding of copyright 
issues. 

F.  Use technology tools and resources for managing and communicating 
personal/professional information (e.g., finances, schedules, addresses, 
purchases, correspondence). 

J.  Use appropriate technology to locate, retrieve, organize, analyze, evaluate, and 
communicate information for problem solving and decision-making. 

 
INTERDISCIPLINARY CONNECTIONS: 
ELA-2-H6    writing as a response to texts and life experiences (e.g., technical  
  writing, resumes). 
ELA-5-H4    using available technology to produce, revise, and publish a variety  

 of works; 
ELA-5-H6  interpreting graphic organizers. 
 
OBJECTIVES: 

1. The student will compare and contrast fish and human embryological 
development. 

2. The student will be able to identify the steps of mitosis when shown pictures 
of the steps and will be able to describe the main events of each stage. 

3. The student will explain how one cell becomes many cells and how cell 
differentiation allows for different cells despite the common DNA. 

4. The student will construct models of embryo development. 



5. The student will be able to use microscopes to observe embryological 
development and to observe and to identify the major stages of 
development. 

6. The student will describe cloning and stem cell research and how these 
relate to their lives. 

7. The student will explain how the illness of an old man relates to the early 
development of embryos. 

8. The student will write and publish a basic Web page to share it with other for 
concept development. 

 
LESSON MATERIALS AND RESOURCES: 
Compound Microscope (40 X magnification is more than sufficient and a 
stereoscope could be substituted) The inexpensive [Wolfe Cadet Microscope 
available at Carolina Biological Supply Co., phone number 1- 800-227-1150, 
http://www.carolina.com  Catalog No. WW-59-1161] is good compound 
microscope. 
 
Medaka (fish) embryos: Available at Carolina Biological Supply Co., phone 
number 1- 800-227-1150, http://www.carolina.com catalog No. WW-14-5572. 
 
Embryo rearing solution: Available at Carolina Biological Supply Co., phone 
number 1-800-227-1150, http://www.carolina.com, Catalog No. WW-85-9451. 
 
Dropper pipet 
Two colors of modeling clay  
Concave slide or small Pitre dish 
Orange or grapefruit 

Thick hair setting gel or jello 
Red marbles or grapes 
Green marbles or grapes

Fry (fish) food  [For example, Wardley Small Fry Food, available at pet stores.] 
Water dechlorination drops (obtainable where aquarium supplies are marketed) 
Air pump with aerator stone (optional) 
Reproducible Materials, Attachments 1 - 22. 
 
TECHNOLOGY TOOLS AND MATERIALS: 
Hardware: Computer with Internet Connection, Compound Microscope, Digital 

Camera or disposal 35 mm camera with digital processing 
(optional) 

Software: A word processing program 
Web Sites: All Web Sites can be found on Attachment 22 or 
 http://www.classtech2000.com/biolvhs/embryo/websitesb2.htm
 
BACKGROUND INFORMATION: 
Students need to understand the basics of cell theory, (Cells, make up all living 
things, cells are eth basic unit of structure and function, and cells are produced 
from pre-existing cells.) 
 

http://www.carolina.com/
http://www.carolina.com/
http://www.carolina.com/
http://www.classtech2000.com/biolvhs/embryo/websitesb2.htm


Students need to know the basics of using a microscope and a camera.  In 
addition, they need to know how to browse the Internet and type in Word or a 
Word Processing Program.  They need knowledge of the Digital file extensions of  
“.gif “and  “ .jpg” are used for photos and graphics.  Project Poster Web page 
only allows the use of “.gif” files.   
 
LESSON PROCEDURES: 
Use Attachment 1 or http://www.classtech2000.com/biolvhs/embryo/handoc.htm
for each of the following activities. 
 
Activity 1: Getting to know The Basics of Embryonic Development –  
From One, Many 
Read the following to help you get prepared for the lesson by introducing you to 
important vocabulary and overall concepts. 
 
 
“You and I all the other humans started out as gametes – an egg and a sperm.  
Those gametes fused to form a zygote – each of us were once this single cell.  
Then the zygote divided into two cells by a process called mitosis.  The cells 
divided, and the resulting four cells divided until eventually we were many cells.  
Those cells continued to divide by mitosis, but some of the cells began to 
change, differentiate, to become all the cells of the human body, more than a 
trillion cells in more than 200 different forms. 
 
Fish, too, start out as gametes that fuse to form a zygote that divides to produce 
many cells by mitosis.  These cells change, differentiate, to become a large 
number of different types of cells.  There are differences in detail from the 
process in humans, but they are enough alike that many biologists study fish 
embryos to learn about humans.  The fish are a ‘model system’.  Human 
embryos are unobtainable and subject to ethical concerns.  Some fish embryos 
are large (for embryos), easy to obtain, and less subject to ethical questions.” 
 
This lesson focuses on helping a student understand how embryonic 
development could help his grandfather who is sick with Parkinson's Disease.  
This lesson begins with the study of mitosis and then explores the model system 
of Medaka fish embryos.  Students will view movie clips, make clay models, and 
use a microscope to watch the development of real embryos.  The class will have 
the opportunity to write a Web Page that helps to tie together the ethical 
concerns of cloning and the use of stem cell in treating disease. 
 
Activity 2: Can Embryological Studies Cure Diseases? An Introductory 
Story   Read Can Embryology Studies Help Cure Diseases?  Attachment 2 or 
http://www.classtech2000.com/biolvhs/embryo/App1c.htm
 
This is a story about a student's grandfather who has Parkinson’s disease.  This 
story will help students get interested in the study of embryology and will end with 
the question, “How can the illness of an old man relate to the early development 
of embryos?"  This activity will help students understand the importance of   
learning embryology. 
 
 

http://www.classtech2000.com/biolvhs/embryo/handoc.htm
http://www.classtech2000.com/biolvhs/embryo/App1c.htm


Activity 3: From One to Many Cells- 
Viewing Mitosis Web Movies and Singing the Mitosis Song 
 
Part A: Read the following: 
Cells divide to form more cells.  At such times a special process called mitosis 
assures that the two new cells have exactly the same chromosomes as the 
original cell.  Students will watch animations of mitosis in the next exercise using 
the Web pages. Mitosis is very important because it is the process that assures 
that each cell will receive a complete set of chromosomes from the cell that 
divided to form them.  Mitosis is a little complicated, so people have come up 
with all sorts of methods for remembering what happens.  Here, for instance, is a 
song to help students remember mitosis.  Sing the song if possible while 
watching one of the animated illustrations (Attachment #3 or 
http://www.classtech2000.com/biolvhs/embryo/App2c.htm). 
 
Part B: Study about cell division by studying the following Web sites, 
which are images and animations of mitosis. 
Learn to recognize the stages of mitosis from the animated Web Site, The Cell 
Cycle and Mitosis Tutorial: Mitosis.  Go to: 
http://www.biology.arizona.edu/cellbio/tutorials/cellcycle/cells3.html

1. Look at the images and read the captions. 
2. Look at the movie, Mitosis Animation.  The link to this movie is at the 

bottom left side of the page. 
 
Part C: Sing The Mitosis Song (Attachment #3 or 
http://www.classtech2000.com/biolvhs/embryo/App2c.htm).  It will help students 
remember the names of the steps of mitosis and the features of each step.  Have 
a student lead the class in singing it through with the whole class. 
 
Part D. Mitosis Movies and Images 
Animal Cell Mitosis at  
http://www.cellsalive.com/mitosis.htm 
Mitosis at 
http://tidepool.st.usm.edu/crswr/mitosismov.html  
Three Web sites are provided so that students can see different animations and 
also to ensure that students will see an animation.  If they are having difficulty 
loading a movie from a Web site, do not worry as long as they see at least one. 
 
Part E. Complete the Mitosis Placemat.   
This placemat will help students review mitosis in a fun way. (Attachment #4 or 
http://www.classtech2000.com/biolvhs/embryo/mitomat.htm) 
 
Activity 4: A Model System to Help Us See How Cells Become Different 
Part A: Read the following: 
Fish are a “model system” for understanding humans.  A model system is an 
organism with characteristics that make it easier to study than humans.  You will 
be using Medaka, the Japanese rice fish, which is a very good model system.  
The reasons it is a good model system are: 

• The shell of its egg is transparent, so you can see it easily. 
• A single female will produce 5-10 eggs per day. 

http://www.classtech2000.com/biolvhs/embryo/App2c.htm
http://www.biology.arizona.edu/cellbio/tutorials/cellcycle/cells3.html
http://www.classtech2000.com/biolvhs/embryo/App2c.htm
http://www.cellsalive.com/mitosis.htm
http://tidepool.st.usm.edu/crswr/mitosismov.html
http://www.classtech2000.com/biolvhs/embryo/mitomat.htm


• It is easy to set the time when eggs are produced by putting the fish in an   
aquarium that is on a cycle of light and dark each day.  They lay eggs just 
after the light comes on. 

• The eggs remain stuck to the female fish, so you can remove them with a 
little brush. 

• Development is not too fast, so you can see each stage. 
Students will study the Medaka and then compare it to what happens in humans. 
 
Part B: Looking at Movies to See How Cells Become Different in Medaka 
Embryos 
Look at movies of development of fish and humans found on the sites referenced 
below.  Observe how the cells divide, change in appearance, and move to form 
the embryo. These movies will help students make the clay models in the next 
activity.  Visit the following Web sites and make the observations that are 
requested.  
 
1.  Go to Medakafish Development Stage Map 
http://biol1.bio.nagoya-u.ac.jp:8000/stage-map.html
 
2.  Look at the animation of Medaka development at the top of the page.  (It 
may take a few seconds for it to begin to play.  Please be patient.)  Observe how 
the cells divide, change in appearance, and move during embryological 
development.  Be sure to observe all of the animations from stages 0-44. 
 
3.  Look at the following stages of development that are on the list below.  If 
you have time you can look at more stages.  You will use these diagrams to 
create your clay models in the next activity, Making Clay Models of Fish Embryo 
Development. 

Unfertilized eggs, Activated egg, Blastodisc , 2 cell, 4 cell, 8 cell, 16 cell, 
32 cell, Early morula, Late morula, Early blastula, Late blastula,  
Early gastrula, Mid gastrula, Late gastrula, Early neurula, Late neurula, 
4 somite, 18-19 somite, 35 somite, Heart development, Hatching, and  
1st fry, 3rd fry, 2nd young fish

 
4. Now go to Development of the Japanese Medaka (Oryzias latipes) 
Quicktime Movies at: 
http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka_videos.html 
Students will see the living Medaka embryo's heart beating.  At 46 hours after 
fertilization, students will see a strong heartbeat.  As it matures students will see 
a better heartbeat, and its dark pigmented eyes.  Look at the following movies on 
the list on that page, and if students have time you can look at more of them at 
the end of the lesson. 
 
5. Go to Heartbeat Stage 23 (46 hours post fertilization).   Watch this movie 
and be patient to see the heart beat.   
http://biog-0104.bio.cornell.edu/BioG101_104/tutorials/Medaka/Heart_stg23.html
 

6. Go to Heartbeat Stage 28 (72+hours post fertilization).  Notice that the 
embryo is more developed and has a stronger heartbeat. 
http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka/Heart_stg28.html 
 

http://biol1.bio.nagoya-u.ac.jp:8000/stage-map.html
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7. Now Watch Hatching Fish. Notice the gill movement and its whipping tail as it 
swims.  
http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka/Fry_move.html
 
Part C: Seeing How Cells Become Different in Human Embryos 
 
1. Go to Human Development (1-cell to week 6).  Watch the animation and 
see how the cells move and how the human is similar and different from fish 
embryos.  http://www.luc.edu/depts/biology/dev/humandev.htm
 
2.  Go to Humans 4-7 Weeks.  Watch the animation of real human embryo.  Be 
patient so you see the entire video. 
http://www.esb.utexas.edu/kalthoff/bio349/morph.mov
 
 
Activity 5: Making Clay Models to See How Cells Become Different 
 
Part A: Read the following: 
Background for Making Clay Models 
Medaka eggs divide to form a flat plate of cells on top of a ball of yolk.  The cells 
keep dividing and then begin to migrate to form the earliest version of the fish 
body.  Finally, the cells of the different parts of the fish body begin to change and 
specialize to form the organs of the fish.  This process can be divided into three 
parts:  
1.  Early cell divisions in which the cell get smaller at each division and form a 

fluid-filled ball of cells called the blastula; 
2.  Cell migration during gastrulation to form three overall layers of the embryo 

(called ectoderm, endoderm, and medsoderm – the “three germ layers”), and 
3.  Organ formation, with each organ and organ system coming from particular 

germ layers. 
Students can make clay models to study fish development, which is very similar 
to human development.   Students will learn about the first two parts of the 
process -- cell division and cell migration -- by making clay models of key steps. 
 
Part B: Reading the following: 
1. View or read Power Point on Making Embryo Models.  (Attachment #5 or 
http://www.classtech2000.com/biolvhs/embryo/clay/frame.htm) Look at embryo 
models power point. Students will make the embryo model in Part C below.  This 
Power Point has directions on how to make the clay embryo models.  
2. For the details about how the cells are positioned in the model use Medakafish 
Developmental Stage Map (http://biol1.bio.nagoya-u.ac.jp:8000/stage-map.html) 
web site. Students should take notes on and/or sketch the stages from zygote to 
the 32-cell stage while looking at the Web site images. (Students may want to 
review other detailed images and movies of the previous lesson if you have 
time.)  Be sure that the PowerPoint Making Embryo Models and the web site are 
viewed.  More details of making the embryo models are in Part C below.   
 
Part C:  Read 
The Actual Making of Clay Fish Embryo Models 
1.  Use The Embryo Clay Model Table Worksheet (Attachment #6 or 

http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka/Fry_move.html
http://www.luc.edu/depts/biology/dev/humandev.htm
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http://biol1.bio.nagoya-u.ac.jp:8000/stage-map.html
http://biol1.bio.nagoya-u.ac.jp:8000/stage-map.html


http://www.classtech2000.com/biolvhs/embryo/clay/clayws.htm) to help students 
construct the model.  As students make the models they need to make labeled 
diagrams on the worksheet.  The worksheet and the information below will help 
them make the models correctly.  Embryo clay models and diagrams 
(Attachment 7 or http://www.classtech2000.com/biolvhs/embryo/clay/claydia.htm)  
 
is a table of simple diagrams and pictures of the actual clay models.  This 
attachment will be useful if students are of limited ability.  If this attachment is 
provided to the student the activity becomes very simple. 
 
Each student or group of three students uses a ball of clay about the size of a 
golf ball and an orange or grapefruit.  Be sure you have studied the pictures of 
the fish egg at the very beginning of development.  At this point the egg has been 
fertilized and is a single cell.  Use the fruit for the large ball of yolk and shape the 
clay to resemble the part of the cell that will give rise to the embryo.  Then follow 
the development of the egg as it divides into two cells, four, eight and 16 cells.  
Notice the pattern of divisions.  Notice also that only the clay part divides. The 
clay part is the part that contains the nucleus. Mitosis happens inside each cell 
when it divides.  Finally, make a model of the egg at early gastrulation when the 
layer of many cells begins to surround the yolk.  Be sure you follow the directions 
in Making Embryo Models (Attachment #5 or  
http://www.classtech2000.com/biolvhs/embryo/clay/frame.htm). Notice the early 
pattern of cell division and layer formation. Have the students save the model 
until tomorrow and the teacher needs to evaluate it. 
 
Part D: Read the following: 
How can cells that are all the same become different? 
Students have just learned that all the cells of the embryo arise from mitosis and 
that mitosis results in all of the cells having the same chromosomes.  Since the 
chromosomes contain the genes, this means that all the cells have the same 
genes.  Yet they become different from each other fairly early, giving rise to many 
hundreds of different cell types.  How can cells become different if they all have 
the same genes?  This is one of the most important questions of modern biology.  
Have students start to think about the answer to this question.  They will get to 
include the answer to this question in their web page.) 
 
Activity 6: Making Models of Human Embryos From Fish to People- - - 
Similar Process, Similar Questions 
Part A: Read the following background material. 
Now you can apply the model system to understanding humans.  Human zygotes 
divide to form first a solid ball of cells and then a hollow ball called a blastocyst.  
Because mammal embryos attach to the wall of the mother's uterus for most of 
embryonic development, some parts of the embryo contribute to this attachment 
while others contribute to the embryo.  At the stage when the embryo is ready to 
attach to the uterus, it is called a "blastocyst."  The outer layer is called the 
trophoblast -- it attaches the embryo to the uterus -- and the inner layer that 
forms the embryo is called the inner cell mass.  As in fish, human embryos arise 
from cell divisions, beginning with the division of the zygote.  So once again, a 
group of similar cells become all the different cells of the embryo and then the 

http://www.classtech2000.com/biolvhs/embryo/clay/clayws.htm
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adults.  So there's that question again: How can cells with the same genes 
become different? 
 
Part B: Go to Human Development (1-cell to week 6) 
http://www.luc.edu/depts/biology/dev/humandev.htm
Study the sketches of the human embryo at early division and formation of the 
blastocyst. 
 
Part C: Review Making Embryo Models (Attachment #5 or 
http://www.classtech2000.com/biolvhs/embryo/) and look at the labels to the 
diagrams carefully. 
 
Part D: Model 
1.  Make a clay model of a human embryo blastocyst.  To make the blastocyst 

make the clay into a cap shape and fold it together to make a hollow ball.  
Then pinch together some of the clay at one end to make the lump of cells at 
one end.   

 
2. Make a flat plate of clay to represent the wall of the uterus, and attach the 

embryo to it by its trophoblast. 
3. Make labels for the uterus and the blastocyst out of small pieces of paper.  

Attach these labels to the model. 
4. Students keep the model with labels and show their teacher the model. 
 
Activity 7: Viewing Live Medaka Embryos 
1.  Use Observing and Caring for Medaka Embryo in the Classroom (Attachment 

#8 or http://www.classtech2000.com/biolvhs/embryo/carec.htm) for diagrams 
and more details on how to observe and care for the embryos to do this 
activity. 

2. Each team receives a few embryos in rearing solution or aquarium water in a 
small Pitre dish so that they can look at the embryos under a microscope. 

3. The embryos are in rearing solution.  Transfer an embryo to a concave slide 
with a transfer pipette or look at the embryos while in the Petri dish under the 
microscope.  Be sure there is some solution with the embryo, but not so much 
as to overflow the plate or well in the slide. 

4. The eggs are relatively large, so the lower power of the microscope – a 4x or 
5x objective lens – should be all that is needed to view the embryos.  
However, you may want to look under higher power. 

5. It is important to gently move the embryo with the pipet or some blunt object 
so you can have the embryo in a position that allows you to see the cells and 
that the yolk is not in the way of viewing the cells. 

6. You may also have to adjust the amount of light with the diaphragm or light 
aperture control.  Look for the heart and pigmented eyes as the embryo 
matures.  Remember that you might have to gently move the embryo with the 
edge of a pipet to get it into a good viewing position. 

7.  Determine the stage of the eggs by comparing what you see by looking at the 
embryo to the diagrams.  Make a simple diagram of the embryo.  Record your 
observations on the Live Medaka Embryo Observation Table (Attachment #9 
or http://www.classtech2000.com/biolvhs/embryo/medakatc.htm).  Take a 
picture of the embryos if possible. 

http://www.luc.edu/depts/biology/dev/humandev.htm
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8. Repeat every 2 days until the embryo hatch.  When the fish hatch transfer 
them to a tank of dechlorinate water, begin to feed them small amounts of fry 
food.  When they become about ¼ inch long begin to aerate them with an air 
pump and air stone. 

 
Special Teacher Notes and Tips: 
To make the activity take less time, order Medaka embryo twice so that one 
order arrives a week before the lesson begins.  These embryos will be rather 
mature when the lesson begins.  Have a second order of embryo to arrive a day 
before the lesson begins.  Be sure to indicate that you would like very young 
embryos in this order and that they need to arrive on the requested date.  These 
embryos will be very young.  You can allow the students to look at the young and 
more mature embryos on the same days and they will see the various stages 
over a shorter period of time.  
 
Taking images of the embryos at various stages is a good activity.  Most digital 
cameras and camcorders can capture images if you put the camera to the  
 
eyepiece of the microscope. You may need to adjust the focus some, but with 
practice this is an inexpensive method to view the embryo as a group on a 
monitor or TV or to just collect digital images for a laboratory photo album.  
 
Activity 8: Play the Differentiation Game 
 
Play the Differentiation Game (Attachment 10 or 
http://www.classtech2000.com/biolvhs/embryo/diffgamec2.htm) 
Make the cards and play the game to build the baby.  This game will help to 
determine if students understand cell differentiation. 
 
Activity 9: Stem Cells and Cloning - - Practical Applications of Our 
Knowledge of Embryos 
 
Part A: read From One Cell to Many Different Cells: A Transition Story 
(Attachment 11 or http://www.classtech2000.com/biolvhs/embryo/App4c.htm). 
 
Read this story to help you learn more about Parkinson’s Disease and the need 
to learn more about cloning. 
 
Part B: Background Information about Cloning 
Read the following to help you get ready for the cloning activity. 
Cloning: Just a few short years ago, a group of scientists in Scotland succeeded 
in cloning a sheep.  What is cloning?  Biologists use that term to mean all the 
asexual descendents of a single cell or organism.  A broth culture of a bacterium 
in which the culture was begun with a single cell is a clone.  A clump of aspen 
trees, all of which came up from the roots of one aspen tree, is a clone.  Actually, 
since our bodies developed from a single cell by mitotic divisions, our bodies are 
each a clone too.  The sheep that was cloned began with a single cell.  Scientists 
obtained a sheep egg and removed or destroyed its nucleus.  Then they replaced 
its nucleus with the nucleus of another cell.  Then this combination of an egg cell 
and another nucleus was put into a mother sheep where it developed into a baby 
sheep.  When it was the right age, it was born just as any other sheep.  Even 
though its nucleus was from a differentiated cell of an adult sheep, it gave rise to 

http://www.classtech2000.com/biolvhs/embryo/diffgamec2.htm
http://www.classtech2000.com/biolvhs/embryo/App4c.htm


all the parts of a normal sheep.  This is convincing evidence that the sheep cell 
that was used had all the genes of a sheep.  Otherwise, it could not have given 
rise to a whole sheep.   
 
Stem Cells: When a blastocyst arrives in the uterus, the inner cell mass has a 
fairly small number of cells.   In order to make a complete embryo, each of those 
cells of the inner cell mass will become several different kinds of cells.  When 
cells give rise to several different kinds of cells, we call them “stem cells.”  Stem 
cells have become very interesting lately because of their special property of  
developing into several different cell types.  Some people see possible health 
benefits from stem cells.  Perhaps we will be able to culture cells of a particular 
type to replace that kind of cell in people with certain diseases of that type of cell.  
Other people are concerned that embryos would be grown for the purpose of 
harvesting their organs.  They want to stop further research before that happens. 
There are now ethical regulations in the U. S. preventing this practice. 
 
Part C: How is cloning done? 
Watch the movie, The Cloning of Dolly at  
http://www.luc.edu/depts/biology/dev/shclone.htm. 
Notice how one nucleus is removed and another is inserted in the egg cell.  Be 
sure to look at the 6 steps of cloning on this web page. 
 
Part D: Making a Model of Cloning 
This activity may be done as a demonstration or as a student activity. 
We will use the following materials and what you learned from the Dolly movie to 
model cloning: 

• 2 Small bowls of pre-made Jell-O of light color or 2 small bowls of thick 
hair setting gel 

• 1 green grape or green marble 
• 1 red grape or red marble 
• 1 Forceps (tweezers) 

Procedure:   
1.  Place a green grape or green marble in one cup of Jell-O or hair setting 

gel using you forceps and this will serve as a model cell. 
2. Then place a red grape or red marble in the other cup of Jell-O or hair 

setting gel using your forceps, and this cell will represent a cell from a 
different animal, an adult donor. 

3. Now, using your forceps remove the green grape or marble from the cell 
model and dispose of it. 

4. Then remove the red grape or marble, nucleus, from the adult donor cell, 
and insert into the cell that is missing its nucleus. 

 
Now you have the first cell of the adult donor that you want to clone, and it will 

grow and differentiate to form a “clone.” 
 

http://www.luc.edu/depts/biology/dev/shclone.htm


Activity 10: Communicate and Share Your Findings by Making A Web Page 
 
Part A: Study the Embryological Development and Stem Cells PowerPoint 
(Attachment 12 or 
http://www.classtech2000.com/biolvhs/embryo/stems/frame.htm). 
Study the slides so that you can better understand stem cells and their use in 
treating illnesses. 
 
Part B: Read Casey Smiles Again: The Concluding Web Story (Attachment 
13 or http://www.classtech2000.com/biolvhs/embryo/App5c.htm).  Read this story 
so that you can better understand what it is like to live with a person who is ill and 
needs treatment. 
 
Part C: Read the following Web pages: 
1.  Donor Embryos Fuel Stem Cell Controversy 

http://fyi.cnn.com/2001/fyi/news/07/12/stem.cell/index.html
2.  Dr. Sanjay Gupta: Understanding stem cell research 

http://fyi.cnn.com/2001/HEALTH/07/11/gupta.debrief.otsc/index.html
3.  Man’s Own Brain Cells Help Treat Parkinson’s - Study 

http://abcnews.go.com/wire/Living/reuters20020408 380.html
 
Part D: Write a Web using Project Poster.   
Attachment 14 or http://www.classtech2000.com/biolvhs/embryo/pposterc.htm 
contains directions for using Project Poster and provides the Internet address for 
Project Poster.  Have students study the directions on how to use Project Poster, 
and review it with them. 
 
The Student Web Page Must Contain: 
Students pretend they are a journalists writing a Web page on a new treatment 
for Parkinson’s disease.  As a journalist, they are using Casey’s grandfather and 
family as human interest to the story.   

Students’ Web pages should address the following: 
1.  Refer back to the stories about Casey’s grandfather, select something that 

makes it urgent that a cure for Parkinson’s disease be found immediately 
and include this information at the beginning of the article as an attention 
grabber. 

2. Answer the question, “How can the illness of an old man relate to the early 
development of embryos?” 

3. Briefly explain the cause or symptoms of Parkinson’s disease. 
4. Briefly explain how stem cells could be used to treat Parkinson’s disease. 
5. Do you agree or disagree with the use of stem cells and why. 
6. Include an image that makes sense with your article.  If it is from a Web 

site or any publication, be sure to cite the reference with the Internet 
address or publishing information.  If possible use an image that you or a 
classmate took while doing the laboratory. 

7. Include at least one Internet link that supports or extends your article. 
8. Have a title that reflects the content of your article. 
9. Use proper grammar and organization. 
10. The article should not exceed 250-300 words. 
11. They print their web pages and sow the edits that they made as a result of 

the peer review process of Activities E and F below. 

http://www.classtech2000.com/biolvhs/embryo/stems/frame.htm
http://www.classtech2000.com/biolvhs/embryo/App5c.htm
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Part E: Peer review your classmates’ poster web pages by seeing if they 
included the required components and score them on each form 0-9 (0 
being the worst and 9 being the best) and complete the Web Page Peer 
Evaluation Form (Attachment 15 or 
http://www.classtech2000.com/biolvhs/embryo/pposterc.htm). 
Include an explanation about why you gave points for each component. 
 
Part F: Students edit their poster Web pages to reflect suggestions from 
the peer review process. 
Overall notes About the Lesson: 
Students can work in groups of two or three for this lesson if there is a limited 
amount of computers or supplies.  Also this lesson can be done with one 
computer and a large monitor or projector.  The teacher navigates to the sites.  
The class looks at the sites together and then the students complete the 
worksheets and activities. 
 
Possible Lesson Schedule: 
Day 1:   Activities 1, 2, 3 and begin Activity 7 (looking at the young embryos 

under  the microscope) 
Day 2:   Activity 4 and begin Activity 5 
Day 3:   Finish Activity 5 
Day 4:   Finish Activity 5, complete Activity 6, and continue Activity 7 (looking at 

the young embryos under the microscope) 
Day 5:   Activity 7 
Day 6:   Activity 8 and begin Activity 9 
Day 7:   Finish Activity 9 and start Activity 10 by learning how to use Project 

Poster for writing Web pages. 
Day 8:   Activity 10 and continue Activity 7 (looking at the embryos under the 

microscope) 
Day 9:   Continue Activity 10 (begin peer editing) 
Day 10: Finish Activity 10 and continue Activity 7 (looking at the embryos under 

the microscope) 
 
ASSESSMENT PROCEDURES:   
Mitosis Placement: Students fill in information and order phases to check for 
understanding of mitosis. The rubric is Attachment 16: Mitosis Placement 
Answers. http://www.classtech2000.com/biolvhs/embryo/mitomatr.htm
 
Making Medaka and human embryo models: Students make models to show that 
they understand development. The rubrics are: 
Attachment 17: Fish Embryo Model Worksheet Rubric 
http://www.classtech2000.com/biolvhs/embryo/modelrub.htm
 
Attachment 18: Human Embryo Model Rubric 
http://www.classtech2000.com/biolvhs/embryo/humodrub.htm
 
Observing Medaka embryo is assessed with the Live Medaka Embryo Record 
Table.  The rubric is Attachment 19: Live Medaka Embryo Record Table Rubric 
http://www.classtech2000.com/biolvhs/embryo/liverub.htm
 

http://www.classtech2000.com/biolvhs/embryo/pposterc.htm
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Playing “The Differentiation Game” to build a baby: Students make cards and 
play a game that allows them to build a baby.  It assesses their understanding of 
differentiation. The rubric is Attachment 20: Differentiation Game Rubric 
http://www.classtech2000.com/biolvhs/embryo/evalgam.htm
 
Creating a Web Page: Students write a Web page that explains how embryology 
can help an old man with Parkinson's Disease.  It assesses the student 
knowledge of development, cloning, stem cells and relates embryology to 
treating Parkinson's disease.  
 
Peer Review and Web page evaluation: Student fill in an evaluation form that 
requires them to explain why they gave points in the evaluation.  Their 
knowledge of development is assessed again.  The rubric for the above is 
Attachment 21: Web Page, Project Poster, Rubric 
http://www.classtech2000.com/biolvhs/embryo/webrub.htm
 
 
ACCOMMODATIONS/MODIFICATIONS: 
Students with limited dexterity should use a computer that has dictation software. 
 
REPRODICIBLE MATERIALS: 
1. Attachment 1: Student Handouts or 

http://www.classtech2000.com/biolvhs/embryo/handoc.htm 
2. Attachment 2: Can Embryology Studies Help Cure Diseases? or   

http://www.classtech2000.com/biolvhs/embryo/App1c.htm 
3. Attachment 3:The Mitosis Song or 

http://www.classtech2000.com/biolvhs/embryo/App2c.htm 
4. Attachment 4: Mitosis Placemat or 

http://www.classtech2000.com/biolvhs/embryo/mitomat.htm 
5. Attachment 5: Making Embryo Models or 

http://www.classtech2000.com/biolvhs/embryo/clay/frame.htm 
6. Attachment 6: Embryo Clay Model Table Worksheet or 

http://www.classtech2000.com/biolvhs/embryo/clayws.htm 
7. Attachment 7: Embryo Clay Models and Diagram or 

http://www.classtech2000.com/biolvhs/embryo/clay/claydia.htm 
8. Attachment 8: Observing and Caring for Medaka Embryo in the Classroom or 

http://www.classtech2000.com/biolvhs/embryo/carec2.htm 
9. Attachment 9: Live Medaka Embryo Observation Table or 

http://www.classtech2000.com/biolvhs/embryo/medakatc.htm 
10. Attachment 10: Differentiation Game or  

http://www.classtech2000.com/biolvhs/embryo/diffgamec2.htm 
11. Attachment 11: From One Cell to Many Different Cells: A Transition Story or 

http://www.classtech2000.com/biolvhs/embryo/App4c.htm 
12. Attachment 12: Embryological Development and Stem Cells or 

http://www.classtech2000.com/biolvhs/embryo/stems/frame.htm 
13. Attachment 13: Casey Smiles again: The Concluding Story or  

http://www.classtech2000.com/biolvhs/embryo/App5c.htm 
14. Attachment 14: How to Make a Poster Web Page or 

http://www.classtech2000.com/biolvhs/embryo/pposterc.htm  
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15. Attachment 15:  Web Page Evaluation Form or 
http://www.classtech2000.com/biolvhs/embryo/evalc.htm  

16. Attachment 16: Mitosis Placement Answers or 
http://www.classtech2000.com/biolvhs/embryo/mitomatr.htm 

17. Attachment 17: Fish Embryo Model Worksheet Rubric or 
http://www.classtech2000.com/biolvhs/embryo/modelrub.htm 

18. Attachment 18: Human Embryo Model Rubric or 
http://www.classtech2000.com/biolvhs/embryo/humodrub.htm 

19. Attachment 19: Live Medaka Embryo Record Table Rubric or 
http://www.classtech2000.com/biolvhs/embryo/liverub.htm  

20. Attachment 20: Differentiation Game Rubric or 
http://www.classtech2000.com/biolvhs/embryo/evalgam.htm 

21. Attachment 21: Web Page, Project Poster, Rubric or 
http://www.classtech2000.com/biolvhs/embryo/webrub.htm 

22. Attachment 22: All Web Sites or 
http://www.classtech2000.com/biolvhs/embryo/websitesb2.htm 

 
 
EXPLORATION AND EXTENSION: 
Students can do an interactive exercise in genetically engineering a cow to make 
chocolate milk with the Chocolate Milk Game at  
http://www.sun-sentinel.com/graphics/science/clone.htm. 
 
The students can explore the SpaceMedaka Project by reviewing the Internet 
article, One Fish Mated and Laid Eggs in Space.  The links below are for the 
English version.  If Internet Explorer Install on Demand appears with Display 
Language Characters Correctly, you do not need to download and install the 
Japanese Text Display Support.  Select CANCEL if you see this download request.   
YOU do not need the download the text display because you are using the English 
version.  http://130.69.100.13/SPACEMEDAKA/IML2/e/table/P1_E.html. 
 
Students can also view the following associate movies from the SpaceMedaka 
Project:  

Hatching 
http://130.69.100.13/SPACEMEDAKA/IML2video/e/vchap1E/0453E.html 
Fry After Hatching 
http://130.69.100.13/SPACEMEDAKA/IML2video/e/vchap1E/0512E.html
Viewing the Adult Fish 
http://130.69.100.13/SPACEMEDAKA/IML2video/e/vchap1E/0235E.html

 
Students can study about Zebrafish.  Zebrafish are used in research because 
they develop even more rapidly than Medaka.  They hatch in just three days, and 
it is difficult to ship the embryos and receive them before they hatch.  
Researchers farm Zebrafish to get the embryos to use immediately in their labs.  
Students can review the following Web pages to learn about Zebrafish and to 
compare Zebrfish and Medaka. 
 

Images of Cells in Zebrafish Development 
http://zfin.org/zf_info/zfbook/stages/figs/fig1.html 
http://www.luc.edu/depts/biology/dev/fish.htm
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First Five Cleavages 
 http://zfin.org/zf_info/zfbook/stages/figs/fig6.html 
Zebra fish Early Cleavage 

http://www.esb.utexas.edu/kalthoff/bio349/zf0101.MOV 
 http://www.luc.edu/depts/biology/dev/zebra.mov
One Cell to the 100% Epiboly Stage (11 hrs.) 

http://www.luc.edu/depts/biology/dev/zeb2_8.mov 
 

LESSON DEVELOPMENT RESOURCES: 
I participated in the one month 1997 Woodrow Wilson Biology Institute on 
Development at Princeton University.  Dr. Donald Cronkite of Hope College in 
Holland, MI, was my mentor, and we have worked together since 1997.  
Together we have developed many lessons on development.  Many of the 
activities in this lesson are a result of our collaboration.  We have worked to 
make the content as simple as possible and still achieve a high level of 
understanding. 
 
REFLECTIONS: 
There is a huge need to help students see the connection between their study of 
biology and their every day lives.  The stories about Casey’s family helps the 
students relate to embryology and it gives them a purpose to doing the activities.  
The students also like to look at short movies and to have a variety of activities.  
They enjoy the different formats of assessment such as placemats, games and 
creating Web pages. 
    
I have found that viewing live embryos and raising the fry has helped me teach 
development, body systems and ecology.  The models help the students form an 
understand that it is necessary to find a “prototype.”  The clay models help them  
to see the images in 3-D. 
 
Observing live embryos is very exciting to the students.  It is very enlightening to 
the student to see it forming before their eyes, and how quickly the growth and 
development can occur.   The students want to watch the embryos for long 
periods of time and are excited about the movements and the beating of the 
heart. 
 
The writing of a web page as a conclusion has a big impact on their learning.  It 
gives them time to reflect on the content and they have a chance at pretending 
that they are journalists.  They learn that even if they are not going to be 
scientists they need to understand the biology of the daily news. They also 
realize that health care requires a grasp of knowledge of biology concepts. 
 
CONTACT INFORMATION: 
Jewel J. Reuter 
LA Virtual School 
jewelreuter@earthlink.net 
 

http://zfin.org/zf_info/zfbook/stages/figs/fig6.html
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>After you make you edits and you want to save and see your changes, click on 
"Build my Page."  When the page appears, be sure to refresh (reload) the page so 
that you will see your changes.

 
>When you Build my Page (submit your page), you will see the following: 

 
>Write down the address of your Poster Page. 
If you need to edit your page, go to the address of your page and click edit at the bottom.  
You will then have a page that will ask for your password.  Enter your password and then 
your Poster work page will appear and you can make edits.  Remember to submit the page. 

 

 

 

 

 

 

 

>You will see your page.  The following is an example: 

>At the bottom of the page you will see: 

 
>If you click "edit", you will see this Log In: 

Your Web Page Is Completed 
Click on link below to see your Project Poster page. You can edit your page in the 
future by clicking the "edited" link at the bottom of your Project Poster page.  

http://products.hprtec.org/poster/pages/14094.html  
Note: If you have just edited an existing web page, you may have to hit your 
browser's Reload button to see your changes. 

 
 

 

http://products.hprtec.org/poster/pages/14094.html
http://products.hprtec.org/poster/pages/14094.html
http://products.hprtec.org/poster/pages/14094.html


Attachment 15 
Web Page Peer Evaluation Form 

 
Component Score 0 -5 

( 0 Least 
and 5 Best) 

Explanation of Point Award 

1.  Refer back to the stories about Casey's grandfather, select something 
that makes it urgent that a cure for Parkinson's disease be found 
immediately and include this information at the beginning of the article as 
an attention grabber. 

  

2.  Answer the question, "How can the illness of an old man relate to the 
early development of embryos?"   
3.  Briefly explain the cause or symptoms of Parkinson's Disease. 

   
4.  Briefly explain how stem cells could be used to treat Parkinson's 
Disease.   
5.  Do you agree or disagree with the use of stem cells and why. 

   
6.  Include an image that makes sense with your article. If it is from a web 
site or any publication, be sure to cite the reference with the Internet 
address or publishing information.  If possible use an image that you or a 
classmate took while doing the laboratory. 

  

7.  Include at least one Internet link that supports or extends your article.   
8.  Have a title that reflects the content of your article.   
9.  Use proper grammar and organization.   
10.  The article should not exceed 250 - 300 words.   
11.  Print your Web page and show the edits that you made as a result of 
the peer review process of Activities E and F below.   
 Total 

Points:  
 

 



Attachment 16 
1.  MATCH THE LETTER ON EACH PICTURE AROUND THE OUTSIDE WITH THE TERM FOR THE STAGE PICTURED. 
2.  MATCH THE LETTER ON THE DESCRIPTION OF EACH STAGE  WITH THE TERM FOR THE  STAGE DESCRIBED. 
3.  SHOW THE ORDER OF THE STAGES BY NUMBERING THEM 1-5, STARTING WITH INTERPHASE.   
  
ORDER:  ___3____ 
 

METAPHASE 
Picture  :___V_____ 
 
DESCRIPTION ___D___ 

 
V 

 

A.  The chromosomes reach the 
poles of the spindle and a new 
nuclear envelope forms around 
the chromosomes. 
 

 

   
X 

 

D.  The chromosomes line up 
on the equator of the spindle 

 

B.  The chromosomes begin to 
condense and become visible and 
the nuclear envelope disappears. 
 

 
 

 
ORDER:  ___2____ 
 
PROPHASE 
Picture  :____1____ 
 
DESCRIPTION ___B___ 

 
ORDER:  ___1___ 
 

 INTERPHASE 
Picture  :___Y_____ 
DESCRIPTION ____E___ 
 

 
 

C.  The chromosomes move to 
the poles of the spindle. 

 

Z 
 
 
 
 

 

                                                           
 
 
                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                              

 
ORDER:  ___5____ 
 
TELOPHASE 
Picture  :___X_____ 
DESCRIPTION ____A____ 

 
 

E.  The time when new DNA is  
synthesized between one mitosis 
and the next. 
 
 

 

Y 
 
ORDER:  ___4___ 
 
ANAPHASE 
Picture  :____Z____ 
DESCRIPTION ___C___ 

  
W 

Placemat 
by: Jewel Reuter, LA Virtual School 
Donald Cronkite, Hope College 

 



 
 

Attachment 17 
Embryo Clay Model Rubric 

by Jewel Reuter, LA Virtual School & Donald Cronkite, Hope College 
 
 

Component 
 

Score 0 -11 
( 0 Least and  

11 Best) 

Explanation of Point Award 

1) The zygote and yolk are labeled.   
2) The 2 cells are of proper size (smaller than the zygote) and 
yolk is labeled. 

  

3) The 4 cells are of proper size (smaller than the cells of the 
2-cell stage) and yolk is labeled. 

  

4) The 8 cells are of proper size (smaller than the cells of the 
4-cell stage) and yolk is labeled. 

  

5) The 16 cells are of proper size (smaller than the cells of the 
8-cell stage) and yolk is labeled. 

  

6) The 32 cells are of proper size (smaller than the cells of the 
16-cell stage) and yolk sac and yolk are labeled. 

  

7) The cells are smashed out over the yolk into a cap shape, 
and the cells and yolk are labeled. 

  

8) The model was shown to teacher and the teacher initialed 
the worksheet. 

  

9) Proper cooperative attitude while making the model.   
 Total Points:   
 

 



Attachment 18 
 

Human Embryo Clay Model Rubric 
by Jewel Reuter, LA Virtual School 

Donald Cronkite, Hope College 

 
Component 

 
Score 0 -20 

( 0 Least and  
20 Best) 

Explanation of Point 
Award 

1) Blastocyst is labeled. 
 

  

2) Blastocyst is hollow in structure and has a lump of cells at 
one end. 
 

  

3) Uterus is a different colored clay, is labeled and blasocyste 
is attached. 
 

  

4) The model was shown to teacher and the teacher initialed 
the worksheet. 
 

  

5) Proper cooperative attitude while making the model. 
 

  

 Total Points:  
 

 

 

 



Attachment 19 
Live Medaka Embryo Observation Table 

 
 

Component 
 

Score 0 -20 
( 0 Least and 

20 Best) 

Explanation of Point 
Award 

 
1. Date and time of observation. 
 

 

  

 
2. Estimated stage or age in hours. 
 

  

 
3. Quality of diagram. 
 

  

 
4. Notes on observation. 
 

  

 
5. Proper cooperative attitude while making the 

observations with microscope. 
 

  

 
 

Total Points:   

 
 



 
Attachment 20 

Differentiation Game Rubric 
 
  

Component Score 0 -20 
( 0 = Worst 

and 20 = 
Best) 

Comments 

1. Making the cards properly (cards are cut in half and have 
correct labels). 

 

  

2. They play the game (that they shuffle and draw the cards). 
 

 

  

3. The students take turns playing the game. 
 

 

  

4. That the students works well with their partner. 
 

 

  

5. Show the teacher when all spaces are filled (baby is built). 
 

 

  

 Total Points:  
 
 

 
Notes: 

 

 



Attachment 21 
Web Page Rubric 

 
Component 

 
Score 0 -8  

( 0 Least and  
8 Best) 

Explanation of Point Award 

1. Refer back to the stories about Casey's grandfather, select something 
that makes it urgent that a cure for Parkinson's disease be found 
immediately and include this information at the beginning of the article as 
an attention grabber. 

  

2. Answer the question, "How can the illness of an old man relate to the 
early development of embryos?"   
3. Briefly explain the cause or symptoms of Parkinson's Disease.   
4. Briefly explain how stem cells could be used to treat Parkinson's 
Disease.   
5. Do you agree or disagree with the use of stem cells and why.   
6. Include an image that makes sense with your article. If it is from a Web 
site or any publication, be sure to cite the reference with the Internet 
address or publishing information.  If possible use an image that you or a 
classmate took while doing the laboratory. 

  

7. Include at least one Internet link that supports or extends your article.   
8. Have a title that reflects the content of your article.   
9. Use proper grammar and organization.   
10. The article should not exceed 250 - 300 words.   
11. Submitted a printed copy of the Web page and it shows the edits that 
they  made as a result of the peer review process of Activities E and F 
below. 

  

12. Completed and submitted a Web Page Peer Evaluation Form.   
13. That the students had proper attitude and was polite while doing Web 
Page Peer Evaluation Form.     
 Total Points:   
 



Attachment 22 
Web Sites for the Way We Were 

 
Lesson Web Sites 
Mitosis 
http://www.biology.arizona.edu/cell_bio/tutorials/cell_cycle/cells3.html
 
Animal Cell Mitosis  
http://www.cellsalive.com/mitosis.htm
 
Mitosis 
http://tidepool.st.usm.edu/crswr/mitosismov.html 
Medakafish Developmental Stage Map 
http://biol1.bio.nagoya-u.ac.jp:8000/stage-map.html 
  
Development of the Japanese Medaka (Oryzias latipes) Quicktime Movies   
http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka_videos.html 
 
Heartbeat Stage 23 (46 hours post fertilization) 
http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka/Heart_stg23.html 
 
Heartbeat Stage 28 (72+hours post fertilization  
http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka/Heart_stg28.html 
 
Watch Hatching Fish 
 http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka/Fry_move.html 
 
Human Development (1-cell to week 6) 
http://www.luc.edu/depts/biology/dev/humandev.htm  
Humans 4- 7 Weeks 
http://www.esb.utexas.edu/kalthoff/bio349/morph.mov
 
 Medakafish Developmental Stage Map  
http://biol1.bio.nagoya-u.ac.jp:8000/stage-map.html
 
Human Development (1-cell to week 6) 
http://www.luc.edu/depts/biology/dev/humandev.htm   
The Cloning of Dolly  
http://www.luc.edu/depts/biology/dev/shclone.htm
  
Donor Embryos Fuel Stem Cell Controversy 
http://fyi.cnn.com/2001/fyi/news/07/12/stem.cell/index.html 
 
Dr. Sanjay Gupta: Understanding Stem Cell Research  
http://fyi.cnn.com/2001/HEALTH/07/11/gupta.debrief.otsc/index.html 
 
Man's Own Brain Cells Help Treat Parkinson's-Study  
http://abcnews.go.com/wire/Living/reuters20020408_380.html 
 

http://www.biology.arizona.edu/cell_bio/tutorials/cell_cycle/cells3.html
http://www.cellsalive.com/mitosis.htm
http://tidepool.st.usm.edu/crswr/mitosismov.html
http://biol1.bio.nagoya-u.ac.jp:8000/stage-map.html
http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka_videos.html
http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka/Heart_stg23.html
http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka/Heart_stg28.html
http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka/Heart_stg28.html
http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/Medaka/Heart_stg28.html
http://www.luc.edu/depts/biology/dev/humandev.htm
http://www.esb.utexas.edu/kalthoff/bio349/morph.mov
http://biol1.bio.nagoya-u.ac.jp:8000/stage-map.html
http://www.luc.edu/depts/biology/dev/humandev.htm
http://www.luc.edu/depts/biology/dev/shclone.htm
http://fyi.cnn.com/2001/fyi/news/07/12/stem.cell/index.html
http://fyi.cnn.com/2001/HEALTH/07/11/gupta.debrief.otsc/index.html
http://abcnews.go.com/wire/Living/reuters20020408_380.html


Technology Pages: 
Plug-in Downloads: 
Quicktime Plug in  
(This is a free plug-in available at in (http://www.apple.com/quicktime/download ) 

 
Shockwave Player download site at  
http://sdc.shockwave.com/shockwave/download/frameset.fhtml
 
Project Poster for Making Student Web Pages 
http://products.hprtec.org/poster/

 
Web Sites for Extended Activities: 
 Chocolate Milk Game  
 http://www.sun-sentinel.com/graphics/science/clone.htm
 
SpaceMedaka Project  
 http://130.69.100.13/SPACEMEDAKA/IML2/e/table/P1_E.html
 
Movies from the SpaceMedaka Project: 
Hatching 
http://130.69.100.13/SPACEMEDAKA/IML2video/e/vchap1E/0453E.html 
 
Fry After Hatching 
http://130.69.100.13/SPACEMEDAKA/IML2video/e/vchap1E/0512E.html
 
Viewing the Adult Fish 
http://130.69.100.13/SPACEMEDAKA/IML2video/e/vchap1E/0235E.html
 
Images of Cells in Zebrfish Development 
http://zfin.org/zf_info/zfbook/stages/figs/fig1.html 
http://www.luc.edu/depts/biology/dev/fish.htm 
 
First Five Cleavages 
http://zfin.org/zf_info/zfbook/stages/figs/fig6.html 

Zebra fish Early Cleavage 
http://www.esb.utexas.edu/kalthoff/bio349/zf0101.MOV 
http://www.luc.edu/depts/biology/dev/zebra.mov
 
1-Cell to the 100% Epiboly Stage (11 hrs.) 
http://www.luc.edu/depts/biology/dev/zeb2_8.mov 

 
 

 

 

http://www.apple.com/quicktime/download
http://sdc.shockwave.com/shockwave/download/frameset.fhtml
http://products.hprtec.org/poster/
http://www.sun-sentinel.com/graphics/science/clone.htm
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http://130.69.100.13/SPACEMEDAKA/IML2video/e/vchap1E/0512E.html
http://130.69.100.13/SPACEMEDAKA/IML2video/e/vchap1E/0235E.html
http://zfin.org/zf_info/zfbook/stages/figs/fig1.html
http://zfin.org/zf_info/zfbook/stages/figs/fig1.html
http://zfin.org/zf_info/zfbook/stages/figs/fig6.html
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	Science as Inquiry

	Students need to know the basics of using a microscope and a camera.  In addition, they need to know how to browse the Internet and type in Word or a Word Processing Program.  They need knowledge of the Digital file extensions of  “.gif “and  “ .jpg” are used for photos and graphics.  Project Poster Web page only allows the use of “.gif” files.  
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	There is a huge need to help students see the connection between their study of biology and their every day lives.  The stories about Casey’s family helps the students relate to embryology and it gives them a purpose to doing the activities.  The students also like to look at short movies and to have a variety of activities.  They enjoy the different formats of assessment such as placemats, games and
	creating Web pages.
	    I have found that viewing live embryos and raising the fry has helped me teach development, body systems and ecology.  The models help the students form an understand that it is necessary to find a “prototype.”  The clay models help them 
	to see the images in 3-D.
	 Observing live embryos is very exciting to the students.  It is very enlightening to the student to see it forming before their eyes, and how quickly the growth and development can occur.   The students want to watch the embryos for long periods of time and are excited about the movements and the beating of the heart. 
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