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   Cell’s Alive- Mitosis: An Interactive Animation
   URL: http://www.cellsalive.com/mitosis.htm
   Introduction
   This simulation is an interactive and accurate representation of what
   is actually going on at the cellular level during mitosis. It is an
   excellent method of introducing the concepts of cell division at a
   basic level suitable for Senior 1 students. Not only can students view
   the simplified, animated events of mitosis with this simulation, but
   they can also get an authentic view a microscopic clip taken of a real
   cell undergoing mitosis.
   Notes for the Teacher:
   The class should be divided into pairs, where one person in each group
   will be given the role of the recorder, and the other will be the
   manipulator for the simulation controls. Before heading off to the lab
   to begin working with the simulation, pass out ‘Pre-Simulation
   worksheets’ (attached). These will allow pairs of students to predict
   the order of stages of mitosis using pictures prior to experiencing
   the simulation.
   Once all students have completed the worksheets, pass out the
   Simulation Exercises handout (attached) and read through the procedure
   as a class. Bring the students into the computer lab and ask them to
   seat themselves at one computer per pair. Write the URL on the board
   and give students a time limit to complete their exercises (30 min
   max.).
   Manipulating the simulation is straight forward. Students can observe
   the various stages of cell division by using the Play button, which
   will show all stages in a smooth sequence. The students could also
   choose to see stages in slow increments, using the Step arrows. A
   final way that students can navigate through the simulation is by
   simply clicking on the Name of the Stage (shown along the right hand
   side). A word description for each stage is included below the display
   for further explanation.
   Justification:
   This simulation is an excellent educational tool because it allows the
   students to actively participate in their learning, working through
   the stages of mitosis at their own pace in a variety of ways. The
   various views of the cell and control options allow the student to
   observe a simplified version and compare it to a view of a real cell
   undergoing mitosis. This simulation is intentional and authentic as it
   reinforces what is actually happening in the cell during the stages of
   mitosis, and helps the students to make connections to the real world.
   The simulation is also constructive because it allows the students to
   work through the stages of mitosis from beginning to end, eventually
   helping them to realize that it is a cycle. This simulation can be
   made to be cooperative with the addition of the ‘Pre-Simulation
   worksheet’ where students must collaborate to predict the order of the
   mitotic stages. Incremental learning can be accomplished as the
   student works through the exercises which begin with interpreting the
   written descriptions of the stages, followed by playing the animated
   version of the simulation, and finally connecting it to the video clip
   of a real cell. A final synthesizing activity will ask the students to
   draw their own interpretation of what is happening at each stage.
   Strengths of this simulation:
     * 
       Low cost (materials and availability)
     * 
       Self explanatory website
     * 
       Speed (can be altered so students can work at their own pace)
     * 
       Students can view each stage as an animation or as a microscopic
       view
     * 
       The simulation is simplified so that chromosomes are easily
       visible unlike if you were to observe mitosis through a
       microscope.
   Weaknesses of this simulation:
     * 
       Does not teach students microscopic skills that would be taught in
       a lab setting.
     * 
       Students could be distracted because there is a lot going on
       during the simulation (because there are many views)
     * 
       Not a very cooperative simulation, could be done individually
   Curriculum Objectives:
   GLOs:
   C2.
   demonstrate appropriate scientific inquiry skills when seeking answers
   to questions
   D1.
   understand essential life structures and processes pertaining to a
   wide variety of organisms, including humans
   E1.
   describe and appreciate the similarity and diversity of forms,
   functions, and patterns within the natural and constructed world
   E3.
   recognize that characteristics of materials and systems can remain
   constant or change over time, and describe the conditions and
   processes involved
   SLOs:
   S1-1-01
   Illustrate and explain the process of mitotic cell division in plants
   and animals.
   Include: chromosomes, mitosis, cytoplasmic division, cell cycle
   GLO: D1, E1
   S1-1-02
   Observe and explain the dynamic nature of cell division.
   GLO: C2, D1, E3
   Pre- Simulation Worksheet
   Step 1: Choose a partner
   Each person will have a role to play. One person will be the recorder
   in charge of writing down all necessary information. The other will be
   the manipulator, and will be responsible for the computer portion of
   this lesson.
   Step 2: What do you already know?
   Last class you were introduced to the process of cell division called
   mitosis. Recall that there are 5 stages of this process following the
   initial stage (Intephase). They are (in no particular order):
   Telophase, Metaphase, Prophase, Anaphase, and Cytokinesis. Each of
   these stages corresponds to one of the pictures below.
   With your partner, predict the order (1-6, 1 being the first stage and
   so on) of the illustrations shown below.
   Order the pictures from 1 – 6 (1 being the first stage) by writing
   numbers the blanks.
      
   ______ _______ _______ _______
    
   _______ _______
   Step 3: Give that stage a name!
   Now that you have put your pictures in order try to give a name to
   each corresponding number
   1. Interphase
   2.
   3.
   4.
   5.
   6.
   Simulation Exercises
   Each pair will need to sit at one computer. The ‘manipulator’ will
   turn on the computer and open Internet Explorer. The ‘recorder’ will
   need a pencil and this exercise sheet so that they can make notes and
   fill in the answers that the two of you come up with for the questions
   at the end. Both partners should work together and contribute equally
   when finding the answers to the questions. When Explorer has loaded,
   you are ready to begin by following the procedure outlined below.
   Procedure
   Step 1: In the address box at the top of the browser in Explorer, type
   in
   http://www.cellsalive.com/mitosis.htm, and click Go. Once the page has
   loaded, it should look like this:
   
   Step 2: Read the instructions on the Cells Alive webpage below the
   heading ‘Animal Cell Mitosis’ to familiarize yourself with the
   controls of this simulation.
   Step 3: Press the Play button on the simulation display, and watch the
   animation as it progresses through the stages of mitosis.
   Step 4: Scroll down the page and read the explanations for the events
   of all the six stages found under the heading “Events During Mitosis”.
   Note: For the purpose of this exercise, assume that Prometephase
   events occur during the later part of Prophase.
   Step 5: Go back to display at the top of the page and slowly progress
   through the animation’s stages using the Step arrows. At each stage,
   look for evidence of the events that should be occurring as outlined
   in the written explanations you have just read.
   Step 6: Press the Play button again, and this time compare the
   animated cell division to the microscopic view shown in the top left
   hand box of the display. Write down any similarities or differences
   you observe in the space below.
   Similarities Differences
   Step 7: Complete all of the following questions by collaborating with
   your partner.
   Questions:
     1. 
       During what phase of mitosis does a contractile ring form?
     2. 
       During what phase of mitosis does the cell have all the
       chromosomes aligned on one plane?
     3. 
       When the chromatids are pulled apart and move in opposite
       directions,
   what cell structure are they being pulled toward?
     4. 
       Draw a cell undergoing Prophase and explain what is going on
       inside the cell at this point.
     5. 
       Draw a cell undergoing Telophase, and explain what is going on
   inside the call at this point.
     6. 
       Draw a cell during all 6 stages of mitotic division, and label
       each
   stage with the appropriate name.
   7. At the end of the cell division process, after Cytokinesis, how
   many cells are formed from the one original cell?
   8. Write a paragraph that will, in your own words, tell the story of
   one cell’s journey through mitosis beginning at Interphase and ending
   after Cytokinesis is complete.
   Summary:
   The purpose of this activity was to show you what is going on inside
   cells, human cells or the cells of any living animal, when they are
   dividing. Cell division is an important process for all living things
   as it allows them to grow and mature, as well as repair damage.
   It is important to remember that the animated images shown on the
   website are a simulation of the events that are going on inside a cell
   undergoing mitosis. Simulations are NOT reality; they are a simplified
   version of reality used to help you to understand the basic concepts
   behind mitotic cell division (so that if given a chance to watch it
   under a microscope, you would know what to look for and have an idea
   about what is going on at the cellular level).
   It is hoped that this simulation has helped you understand the complex
   process of Mitosis a little bit better. After completing the
   simulation exercises you should be able to:
       * 
         order and name the 6 stages of mitosis.
       * 
         recognize and/or draw what a cell look like during each stage.
       * 
         explain in words the events that are occurring within a cell at
         each stage of mitosis.
   Hope you enjoyed it!
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