Candidate: Tara Spitzer-List



Date: November 15th, 2005

Cooperating Teacher: Kathy Hoppe


Grade Level: predominantly 10th 

Subject Area: Living Environment


Duration: 40 minute class period

Title of Unit (of which this lesson in a part): Mitosis and Meiosis (Genetics)

Lesson Title: Introduction to Mitosis

Lesson Planning

Content Area:

What are the predominant content areas you are addressing?  How will you make connection to other content areas (curriculum integration)?

The predominant content area(s) being addressed in these three lessons are mitosis and meiosis. Specifically, in this lesson, students will address the concept of mitosis, in a general sense, and transition from Mendelian genetics to cellular level genetics. One example of the type of problem(s) that can arise from mitosis not occurring properly will also be given in lesson.  Additionally, students will address the 'Nature of Science' through looking specifically at the wide variability in scientists and the progression in genetics knowledge over time.  Also, the students will make connections to other content areas outside of science by connecting to ELA standards, through reading parts in the play, and acting them out.

These two content areas will be connected to other content areas by the introduction to the lesson, which focuses on differences and similarities between Mendel and Judith Badner, a current woman scientist, from the 'Women Scientists with Disabilities' video obtained from NIH.  Students will explicitly address the connection(s) between the larger scale genetics and cell processes and the smaller scale aspects of genetics and genes.  Students will also be asked to make connections at the end of the three lessons to other curriculum areas by explaining how mitosis and meiosis cause and relate to the occurrence of Down's Syndrome. Mitosis and meiosis are only mentioned in the NYS Core Curriculum, but not emphasized and are expected to be background knowledge from intermediate science. They are being re-taught to ensure familiarity with these topics, especially because these students come from a wide range of previous classes and may not have this background knowledge.

Purpose/Goals:

What do you want your students to learn from this lesson?  What is the goal of this lesson and why is it important? How are the lesson goals related to other ongoing areas of study?  What is the ‘big idea’ that has enduring value for students beyond the classroom, that assists students with difficult ideas or misconceptions, and that engages them in meaningful learning?

Students will learn that:

· Cells reproduce and multiply in a specific manner

· Sex cells reproduce and form new cells differently that other cells in the body

· Errors in how biological processes work can lead to problems in other areas of a person's life

· There are a wide range of people who can be scientists; they may have some characteristics in common

· Scientific knowledge builds on previous knowledge, and seeks to answer questions

Objectives:

What specific objectives do you want your students to achieve?  What will your students do to accomplish the goal(s) of the lesson?  (e.g. Students will create a graphic organizer to....)

· Students will write or draw characteristics of a scientist

· Students will create a class graphic organizer to show this range of characteristics

· Students will state the start and end point of mitosis (the purpose of mitosis)

· Students will write or draw early understandings of genetics and current understandings of genetics

· Students will be able, as a class, to show where mitosis fits into this understanding (how it is missing information)

National and NYS Standards:

What are the specific national (professional organization) and/or state standards, key ideas, performance indicators, and major understandings that you will address in this lesson?  Explain how this lesson meets these standards in a brief narrative.

	New York State Standard
	How the Lesson Meets the Standards

	· Standard 4 – Key Idea 1: Performance Indicator 1.2i: Inside the cell a variety of specialized structures, formed from many different molecules, carry out the transport of materials (cytoplasm), extraction of energy from nutrients (mitochondria), protein building (ribosomes), waste disposal (cell membrane), storage (vacuole), and information storage (nucleus). 
	· Throughout the reading of the script, students will be exposed to, and take the part of various cell parts. These will include the cytoplasm, nucleus, and nuclear membrane.

	· Key Idea 2: Performance Indicator 2.1k: The many body cells in an individual can be very different from one another, even though they are all descended from a single cell and thus have essentially identical genetic instructions. This is because different parts of these instructions are used in different types of cells, and are influenced by the cell’s environment and past history.
	· Throughout the script, students will hear how different cells in the body reproduce in different ways and function in different ways based upon where they are in the body.

	· Standard 1 – Key Idea 1: Performance Indicator 1.1b: Learning about the historical development of scientific concepts or about individuals who have contributed to scientific knowledge provides a better understanding of scientific inquiry and the relationship between science and society.
	· Students will examine the work and life of Mendel and of Judith Badner.  They will examine their positions in society, their characteristics as scientists, and what type of tools they used, and how they worked.


Assessment:


Summative

How will you know students have learned what you wanted them to learn, that they objectives have been accomplished, and that the goals have been achieved?  What will count as evidence of learning?  How does this summative assessment of the lesson link to your summative unit and/or curriculum assessments?

· At the end of this lesson students will constructed two graphic organizers (1) showing the range of characteristics and tools used by scientists and (2) showing the progression of knowledge in genetics from Mendelian genetics, to very specific gene studies currently, and where mitosis fits in.  This will be completed as a class.  Their individual summative assessment will be their contribution(s) to these class graphic organizers.

· Students will also be asked to create 'facts and questions' at the end of the class period. Their contribution(s) to this activity will be part of their summative assessment.  They will list facts that they know and questions that they have.  This will be done individually first, and then shared with a partner or with the class as a whole, depending upon time.  This will include such things as:

· What is the case about?

· What does mitosis do?

· What else do we need to know about mitosis?

Formative

How will your assessment inform instruction on an ongoing basis?  How will you assess in the process of student learning throughout the lesson and how will you make adjustments?  Contextualize the answer to this question to possible scenarios that could take place during the lesson.

During the course of the lesson, students will be assessed based on:

· Individual answers to characteristics of Mendel (guidance could be given, and additional scaffolding questions asked to help them draw conclusions)

· Individual answers to characteristics and tools of Judith Badner.

· Participation and reading comprehension/reading decoding of script.  (They can have assistance reading their part as needed, and parts have been assigned on a very differentiated basis).

· Individual facts and questions (possibly giving them additional guiding questions as listed above if deemed necessary).  In particular, their individual facts and questions will be used the following day to guide their analysis of the specific process of mitosis.

Community Knowledge and Experience:

How will you help the students make connections to what students know and have experienced?  How will you bring students’ experiences and knowledge into this lesson?  How will you use students’ knowledge and experience as resources for this lesson (and for your curriculum more generally)?  How will you connect your own personal and professional knowledge to the lesson so you are included as a member of this learning community?

I will help students to make connections by allowing them to bring in strengths from other areas (reading, acting, drawing), and material they have previously learned (Mendel and other parts of genetics). Also, students will be asked to hypothesize, and therefore will have an opportunity to show some of their prior knowledge.  The first portion of the lesson is fairly open-ended, and will allow them to bring in prior knowledge about scientists, or the field of science.

Procedures/Format

How will you begin this lesson?  What activities will help you achieve your goal(s) and objectives?  How will you organize these activities?  How long will each of the main components of the lesson last?  How will you handle transitions within the lesson?  What back up plans do you have if the lesson does not go as you expect?  How will you end the lesson?

1. 7:45/12:25 Review Gregor Mendel (already covered) verbally prompt to get them started using slide from previous PowerPoint as a visual reminder.  Ask the students if they have planted a garden.  Remind them that this is where Mendel started – what made certain plants grow certain ways?

 a) What characteristics does he have?

 b) What kinds of tools did he use for his work? 

 c) What did he study?  

 d) What did he know or find out?

 e) What did people think about him? 

 2. They write on Post-its, individually characteristics/tools of Gregor Mendel, and what he studied/knew

 3. 7:55/12:35 Watch video clip on Judith Badner (already previewed and cued to that point)

 4. 8:00/12:40 Write additional post-its on the same questions for her 

 5. Explain timeline/continuum; put up during movie

 a) Students put their post-its on the continuum

 b) 8:05/12:45   Discuss the range of characteristics/tools of scientists – mostly teacher-led from their notes 

 c) Discuss the progression over time of scientific knowledge – mostly teacher-led from their notes

· what is needed to get from here to there?  --- mitosis 

 6. 8:10/12:50 
Read script (The Case of the Dividing Cell); pre-assigned parts (Using Role Cards) up to stopping point for Part I (only Part I handed out) (this has been adapted from http://www.sciencecases.org/mitosis_meiosis/mitosis_meiosis.asp)
 7. 8:20-8:25/1:00-1:05
Fact and question finding with a partner, and then to large group

 a) What do we know?  What is the case about?  What does mitosis do?

 b) What else do we need to know (guide toward how does mitosis work)?

Contingency plan in case running short of time

· Cut fact/question finding and/or reading of case

Contingency plan in case you have extra time

· Begin hypothesizing about how mitosis works

· Give pictures of mitosis stages without labels, have them try to put in order

· Ask them to start thinking about how they could model mitosis with the given materials

Safety concerns and procedures -- none

Resources

What materials/resources will you need?  How will you distribute them?

· Post-its

· Large roll of paper for graphic organizers (will be set up with the continuum ahead of time, and posted on the board, or in the room while they are watching the video).  One will be set up to make a Venn Diagram, and the other will be set up as a timeline/continuum of genetics knowledge

· Cards to select roles given to students when they enter the room

· Scripts; copy for each student with their part highlighted ahead of time.

· Video 'Women Scientists with Disabilities' obtained free from http://science.education.nih.gov/women/scientists/Disabilities/disabilities.html and cued to that portion only

· Paper and pencils; they will be directed to write facts and questions at the top, in two columns.

Applications, Connections, Extensions

How will you follow up what was learned in future lessons?  How will you assist students’ in making connections between what they learn in this lesson to other lessons or to larger issues beyond the classroom?

This lesson will be followed up in the next lesson by a hands-on activity to simulate mitosis.  It will be more inquiry-based because of the questions that they formulate at the end of this lesson.  This will be connected to larger issues by featuring women scientists with disabilities, representing the diverse peoples who are scientists

Inclusive Instruction

How will this lesson be inclusive of all students’ abilities and capabilities?  How will you design instruction to meet the strengths/needs of a heterogeneous group of students (e.g. social, cultural, linguistic, ability, etc.)

Students will be included and appreciated by being able to write or draw, and also by reading parts in the script, or by being allowed to listen, as long as they are actively doing so.  Roles were chosen ahead of time by the teacher to ensure that they all have roles that they are capable of/comfortable with. Information will be presented in multiple ways (visual, written, video, verbal).

Personal Reflection

Evaluation of lesson: What went well?  What would you change?  What did you learn about the students?  What did you learn about yourself?  How did you construct a meaningful learning community? 

Overall, I was pretty satisfied with how this lesson went, but there were definite drawbacks.  I was encouraged that they were relatively engaged, but also frustrated because I set very high standards for myself, probably unrealistic because of the population of students.  I want to have high expectations for them.  I happened to teach this lesson on a very dramatic, chaotic day at TDP, and it went very differently for the two classes.  I don't know how much is because of all these other factors that were going on during the day, versus how much could have been avoidable.  

The things that went well were the script, and pre-assigning them roles.  The video also went well, although they complained at the beginning of the video and the script, they were relatively engaged and did a good job.  The script is advantageous because its a story, and they have to follow a long since they are playing more active roles, its also more entertaining, and the rest of the class was depending on them to read their part.  They did a good job evaluating the characteristics of scientists.  I also thought it went very well to do the facts and questions at the end.  We did it very informally, and I wrote on the board before they left, due to time constraints, but they came up with some great questions! 

If I were to do this lesson in the future, there are several things that I would change.  I planned the groups very carefully, but then when several students were out, my groups were completely thrown off.  I needed a more flexible grouping strategy that can accommodate changes like this.  Also, I thought of the NOS portion of the lesson as a transition into genetics on a more cellular level, from Mendelian Genetics.  The students did not see it this way, and would have been more successful with a quicker moving, more engaging start to the lesson, I think.  I had intended for them to write their individual ideas on individual post-its, and then come up and put them on the appropriate poster. I obviously did not give this direction clearly, however, because several students were confused and wrote everything on one post-its.  They did not want to come up and stick them on the poster.  In the second class I simply had them think quietly for a minute, and then share their ideas in a round robin fashion. This seemed to work a little better.  I could have done a much better job involving students in writing down ideas, and being involved in other ways.  I could have done a much better job also, particularly in the second class, in dealing with behavior issues without letting them become a major disruption to the rest of the class.   

Candidate: Tara Spitzer-List



Date: November 16th, 2005

Cooperating Teacher:  Kathy Hoppe


Grade Level:  predominantly 10th 

Subject Area: Living Environment


Duration: 40 minute class period

Title of Unit (of which this lesson in a part):  Mitosis and Meiosis

Lesson Title:  Modeling Steps of Mitosis and Introduction to Meiosis

Lesson Planning

Content Area:

What are the predominant content areas you are addressing?  How will you make connection to other content areas (curriculum integration)?

Students will focus on the content area of mitosis, specifically.  They will learn how the process of mitosis works, and how the cell duplicates.  This content area will be connected to the previous day's lesson because they will attempt to answer some of the questions that they came up the previous day.   Their own experience will also be brought into the lesson as they think of places within their own body that might produce new cells, and how that could happen.

Purpose/Goals:

What do you want your students to learn from this lesson?  What is the goal of this lesson and why is it important? How are the lesson goals related to other ongoing areas of study?  What is the ‘big idea’ that has enduring value for students beyond the classroom, that assists students with difficult ideas or misconceptions, and that engages them in meaningful learning?

From this lesson it is anticipated that students will learn how the process of mitosis works, and what the steps of mitosis are.  They will aim for a conceptual understanding, and will not be expected to learn the names for each of the stages, as these are not in the NYS Core Curriculum.  

Objectives:

What specific objectives do you want your students to achieve?  What will your students do to accomplish the goal(s) of the lesson?  (e.g. Students will create a graphic organizer to....)

· Students will be able to illustrate the steps in mitosis

· Students will be able to explain or name the start and end points of mitosis

· Students will be able to put the steps of mitosis in order, given pictures of those steps.

· Students will be able to work as part of a group to follow directions and complete an activity

National and NYS Standards:

What are the specific national (professional organization) and/or state standards, key ideas, performance indicators, and major understandings that you will address in this lesson?  Explain how this lesson meets these standards in a brief narrative.

	New York State Standard
	How the Lesson Meets the Standards

	· Standard 1 – Key Idea 1:  Performance Indicator 1.1a: Elaborate on basic scientific and personal explanations of natural phenomena, and develop extended visual models and mathematical formulations to represent one’s thinking.
	· Students will develop an extended visual/kinesthetic model of mitosis, and then will demonstrate their new understanding.

· Also, students will elaborate on the endpoints of genetic study to see where mitosis fits into that thinking.

	· Standard 1 – Key Idea 4: Performance Indicator 4.1d:  The zygote may divide by mitosis and differentiate to form the specialized cells, tissues, and organs of multicellular organisms.
	· After modeling and understanding how mitosis works, they will be asked which cells do mitosis (skin cells from the script, cancer cells, a zygote, etc).


Assessment:


Summative

How will you know students have learned what you wanted them to learn, that they objectives have been accomplished, and that the goals have been achieved?  What will count as evidence of learning?  How does this summative assessment of the lesson link to your summative unit and/or curriculum assessments?

At the conclusion of this lesson students will be given a choice of putting pictures of the stages of mitosis in order correctly, or drawing the process of mitosis, and answering a single question about at least 3 places in the body where the cells are doing mitosis. 

Formative

How will your assessment inform instruction on an ongoing basis?  How will you assess in the process of student learning throughout the lesson and how will you make adjustments?  Contextualize the answer to this question to possible scenarios that could take place during the lesson.

During the course of the lesson students will be able to show that they are learning by correctly demonstrating the steps, and following the directions in the sockosome mitosis activity.  Additionally, students will have specific roles to follow in their group, and will have procedure check/behavior check sheets to assess how they are doing on their group/social interactions as well. 

Community Knowledge and Experience:

How will you help the students make connections to what students know and have experienced?  How will you bring students’ experiences and knowledge into this lesson?  How will you use students’ knowledge and experience as resources for this lesson (and for your curriculum more generally)?  How will you connect your own personal and professional knowledge to the lesson so you are included as a member of this learning community?

Students' new knowledge will be put in context of the script that runs throughout this series of three lessons.  Additionally, they are using the knowledge of mitosis they may have gained from earlier classes to experience mitosis in a new way.  Finally, there are multiple access points to this lesson, and multiple roles to bring out students' strengths.  For example, students can draw, write, move, read, etc.

At the end of the previous days' lesson students were asked to list facts that they knew about the case, and questions they would want to answer to 'solve' the case.  They listed as facts that the case is about a defective egg cell, and that it has an extra chromosome 21.  In order to find out more about the case, they determined that they would need to answer “How did it get to be defective?”  “How serious is the defect?”  “How does mitosis work?”  “What is the difference between mitosis and meiosis?”

Procedures/Format

How will you begin this lesson?  What activities will help you achieve your goal(s) and objectives?  How will you organize these activities?  How long will each of the main components of the lesson last?  How will you handle transitions within the lesson?  What back up plans do you have if the lesson does not go as you expect?  How will you end the lesson?

1. 7:45/12:25 Mr. Nuclear Membrane, from the script, will present this activity as a way to have evidence for his portion of the case. (same roles as previous day).  Simply ask them for a review of where we left off yesterday, and put the questions back up that both classes came up with at the end of the previous day's lesson.

2. 7:50/12:30 Students will be divided into two groups and assigned specific roles based on the cards that they have.

· Stacked deck of cards.  Prepare ahead of time:  hearts and diamonds (red) is one group; spades and clubs (black) is the other group

· notes about groups: 

· AM:  Greg, Leanna (PT), Chris, Rodney, Mike B., Jolene – two groups of two to three, or one group of 4; split Chris and Rodney.

· PM:  Autumn, Juli, Mike R., Kyle, Maria, Danielle, Christine (PT), Najee (PT), Victoria (??)

· One group: Autumn, Kyle, Maria

· Other group:  Mike R., Juli, Danielle

· Jack = Artist; Queen = Directions; King = Process Checker --> all are equipment handlers

3. 8:15/12:55 When they are completed, they will return to their desk.  They will be asked to put pictures of the stages of mitosis into the correct order.  At the bottom of that page will be a question where they are asked to list cells in the body that do mitosis.

In case we are running short of time, the contingency plan will be to cut out the question about which cells do mitosis, and the putting the stages of mitosis in order, if needed.  They can complete this as assigned work during study hall.  Focus on them completing the hands-on portion of the activity in class.

If there is extra time, students can do one of two things, depending on the climate and activity level in the classroom.  They can either continue reading the script and begin Part II of the Case of the Dividing Cell OR draw the stage of mitosis themselves, or explain in a paragraph what's happening.

Safety concerns and procedures – none

Resources

What materials/resources will you need?  How will you distribute them?

· Approximately eight pairs of multicolored/patterned socks

· Pieces of string for two groups, as specified in the handout

· Sockosome mitosis handout for each group

· Procedure/social skills check sheet for each group

· Role assignment for each person (cards); handed out at the start of the lesson.

· Paper to number the stages of mitosis and answer question(s).

Applications, Connections, Extensions

How will you follow up what was learned in future lessons?  How will you assist students’ in making connections between what they learn in this lesson to other lessons or to larger issues beyond the classroom?

This lesson will be followed up on by a lesson on meiosis where students are asked to draw parallels and comparisons.  They will be assisted in connections to larger issues in part by the case study, which connects to court cases and to Down's Syndrome.  Being in the BOCES system particularly, many of these students are more familiar with students with Down's Syndrome than some other students might be.

Inclusive Instruction

How will this lesson be inclusive of all students’ abilities and capabilities?  How will you design instruction to meet the strengths/needs of a heterogeneous group of students (e.g. Social, cultural, linguistic, ability, etc.)

This lesson is inclusive of students abilities and capabilities by carefully assigning them roles within their group, and by giving a choice for the summative assessment. Additionally, they are all expected to learn the  same larger concept(s), but may have different goals regarding the level of detail they learn for the steps of mitosis.

Personal Reflection

Evaluation of lesson:  What went well?  What would you change?  What did you learn about the students?  What did you learn about yourself?  How did you construct a meaningful learning community? 

I was, again, very pleased with how this lesson went overall, but much more so in the morning than the afternoon.  There were several aspects that I was particularly happy with.  I am pleased with how I assigned the groups, and the roles that I assigned.  By giving the students this scaffolding of assigned roles, they were much more able to stay on task, and work as a group.  It made a HUGE difference.  Also, I was very happy with their end products, and the drawings and labeling that they came up with.  All of the students in both sections were participating and interacting, and were willing to work with me.  That is a large step for this population of students.  It is not often that all students are participating!  I am very excited to see all students being active participants in the lesson.  I think its SO important that they had a more active lesson, and specific roles to play.  This was a strength of the lesson.  One other positive aspect of the lesson was that I really got to see the relationship(s) that I built up with the students. They were willing to joke around, and engaged well with me.  I am usually in a different position, and that was positive experience for me.  Lastly, I think I did a better job of dealing with the behaviors than I did on Day 1 (the behaviors were also less).  Part of this was better conversation and clarification of roles with the other team members ahead of time.  Also, I had made that a focus in my mind ahead of time, and kept the larger goals better in mind.  This is a big adjustment for me, since my usual job is to deal with these behaviors.   By not giving them a template, or specifying how/what they were to draw during the process, they had to figure this out on their own.  They did great!  It was very exciting to see how well it went.  

The afternoon class again had more behaviors, but I think I dealt with them better.  Again, however, the grouping was a problem.  I put them in groups very well, and assigned roles well.  The groups worked well.  However, I intended to use cards to assign groups, and stack the deck ahead of time.  When the time came I did not do that because I was not completely comfortable with how to execute that and have it go smoothly.  I definitely need to work on that transition.  I met with Kathy Hoppe afterward, and she had some good suggestions for how to make that go more smoothly, and easily, particularly when I am in a larger class.  I could have also avoided a lot of these by setting the expectation for students to sit in a particular seat when they enter the classroom.  This could be done with the grouping, by colors or symbols handed to them when they come in, and matched to a seat.  The activity took much longer than I thought it would.  I would like to simplify the instructions further.  There was a lot of confusion because they numbered their drawings, and then for the final assessment I asked them to put pictures of steps in order.  Some students got very frustrated because their numbers didn't match up, etc.  I am not sure how to avoid this.  Maybe use letters?  There was distraction at the beginning regarding where the socks had come from, and whether they were clean, etc.  This could have been addressed up front.  Other drawbacks were making connections between the case on the prior day and the lesson on this day.  We did make some connections at the beginning, but it could have been stronger.  However, I'm reserving judgment until after tomorrow's lesson, to see how it concludes.  

I learned that a lot of my strengths are innate, or innate but improved upon.  To really try something completely new (grouping, cards, etc) I really have to push myself and work out all the details and run through it ahead of time.  I think that I helped create a meaningful learning community by putting them in successful groups, and letting them have positive group interactions. Also, they started off the lesson by summarizing and sharing information from the previous day, with the explicit purpose of reviewing for people that weren't there the prior day.  

Candidate: Tara Spitzer-List



Date: November 17th, 2005

Cooperating Teacher:  Kathy Hoppe


Grade Level:  predominantly 10th 

Subject Area: Living Environment


Duration: 40 minute class period

Title of Unit (of which this lesson in a part):  Mitosis and Meiosis

Lesson Title: Modeling Steps of Meiosis and Conclusions to Mitosis and Meiosis

Lesson Planning

Content Area:

What are the predominant content areas you are addressing?  How will you make connection to other content areas (curriculum integration)?

The predominant content area being addressed in this lesson is the process of meiosis.  Specifically, this lesson will address how meiosis differs from mitosis and how the process of meiosis works within a cell.  They will also learn/reinforce that meiosis only happens in sex cells and produces gametes.  

Purpose/Goals:

What do you want your students to learn from this lesson?  What is the goal of this lesson and why is it important? How are the lesson goals related to other ongoing areas of study?  What is the ‘big idea’ that has enduring value for students beyond the classroom, that assists students with difficult ideas or misconceptions, and that engages them in meaningful learning?

From this lesson students will learn that:

· Meiosis occurs only in sex cells and produces gametes

· Errors can occur in the process of meiosis, leading to disabilities or problems in other areas of life

· Cells created by meiosis only have half of the genetic information of other cells in the body

Objectives:

What specific objectives do you want your students to achieve?  What will your students do to accomplish the goal(s) of the lesson?  (e.g. Students will create a graphic organizer to....)

· Students will be able to put the steps of meiosis in order, with the steps given

· Students will be able to explain the start and end point of meiosis (purpose)

· Students will be able to correctly and meaningfully complete a Venn Diagram showing the differences and similarities between mitosis and meiosis

· Some students will be able to explain how the process of meiosis could lead to Down's Syndrome

National and NYS Standards:

What are the specific national (professional organization) and/or state standards, key ideas, performance indicators, and major understandings that you will address in this lesson?  Explain how this lesson meets these standards in a brief narrative.

	New York State Standard
	How the Lesson Meets the Standards

	· Key Idea 2: Performance Indicator 2.1e:  In sexually reproducing organisms, the new individual receives half of the genetic information from its mother (via the egg) and half from its father (via the sperm). Sexually produced offspring often resemble, but are not identical to, either of their parents.
	· Through both the script and the visualizations students will be exposed, and become familiar with the idea that half the genetic information comes from each parent, and with specifically how this process happens.

	· Key Idea 4: Performance Indicator 4.1c: The processes of meiosis and fertilization are key to sexual reproduction in a wide variety of organisms. The process of meiosis results in the production of eggs and sperm which each contain half of the genetic information. During fertilization, gametes unite to form a zygote, which contains the complete genetic information for the offspring.
	· Through both the script and the visualizations students will be exposed, and become familiar with the idea that the process of meiosis results in gamete formation, and that these gametes contain only half the DNA of other cells.

· Students will read about the process of meiosis and then will be asked to illustrate it.


Assessment:


Summative

How will you know students have learned what you wanted them to learn, that they objectives have been accomplished, and that the goals have been achieved?  What will count as evidence of learning?  How does this summative assessment of the lesson link to your summative unit and/or curriculum assessments?

Students will be able to complete a Venn diagram for mitosis and meiosis, state the starting and ending points, and answer how this could lead to Down's Syndrome.

Formative

How will your assessment inform instruction on an ongoing basis?  How will you assess in the process of student learning throughout the lesson and how will you make adjustments?  Contextualize the answer to this question to possible scenarios that could take place during the lesson.

Assessment will be conducted on an ongoing basis as students are asked to read from the script, and may stop to explain words with which they are not familiar.  Additionally, formative assessment will be conducted as they are working through ordering the steps of meiosis.

Community Knowledge and Experience:

How will you help the students make connections to what students know and have experienced?  How will you bring students’ experiences and knowledge into this lesson?  How will you use students’ knowledge and experience as resources for this lesson (and for your curriculum more generally)?  How will you connect your own personal and professional knowledge to the lesson so you are included as a member of this learning community?

One of the options for how they can demonstrate meiosis will be using the pictures very similar to those of the previous day, therefore building on what they know and have experienced.  Also, they will build on the process of mitosis that they previously modeled.  They will have more flexibility in the roles on this portion of the lesson, leaving their own abilities to come through in ways that I did not recognize when I assigned roles on Day 2.  They will also begin with summarizing mitosis, and conclude with trying to find differences between the two processes. Therefore, the lesson will, by definition, be connected to the previous days' lesson.

Procedures/Format

How will you begin this lesson?  What activities will help you achieve your goal(s) and objectives?  How will you organize these activities?  How long will each of the main components of the lesson last?  How will you handle transitions within the lesson?  What back up plans do you have if the lesson does not go as you expect?  How will you end the lesson?

· Groups:  AM: one group; PM: two groups

· Roles:  Mr. Sperm , Councilor Liv, Judge, Councilor Oocyte, Narrator, Jury Member

1. 7:45/12:25 
The room will be set up ahead of time with the two half-moon tables in the center, and room between them.  At each seat will be a piece of construction paper of one of two colors. As students enter the room they will be handed a smaller piece of paper and directed to sit at a seat with a matching color.  

2. Brainstorm and summarize what we learned about mitosis yesterday as a large group on large poster paper.  Make 2 columns on one paper:  facts about the case, questions about the case; facts about mitosis on a different paper.

3. 7:55/12:35
Hand out role cards 

Read through the last section of the script, including the steps of meiosis, through to the conclusions of the 'trial.'  Start after sockosome activity.  

4. With their scripts, have them work with their groups from yesterday (who they will be sitting with) since those groups seemed to be successful, and figure out how to put the steps in order.  They will be given cards with the steps on them and need to agree as a team on how they can go in order. They can use pictures, the script, or the website as a resource. Discuss with them ahead of time that they are not to go onto any other websites.  The groups we had worked well, and by keeping the same groups in Day 3, it allows them to maintain some group cohesion and social structure.

5. When they have completed this, they will be given the Venn diagram with questions to fill out before they leave.

Ahead of the lesson, the classroom SBA (aide) will be informed regarding what is planned, and her role will be to work with one group and assist them in putting steps in order.  She may also read a script part, depending on student attendance, as she is part of the team.

Based on the previous days’ lesson, it would be too time-consuming for them to try to model meiosis using the socks, as an inquiry activity, and also too difficult.  Following the step-by-step mitosis sock lab was useful, but much more difficult and time-consuming that anticipated.

The contingency plan if there is too much time leftover will be to have them go to another website and read and answer questions on meiosis and mitosis.  

If there is not enough time, the Venn diagram and questions will be pushed to another day, and we will simply stop with the learning about the process of meiosis.  We will continue the next day with learning about the differences and similarities between the two.

Two students were suspended, and will be returning tomorrow.  They will each enter one group (different groups), and ahead of time they will have a meeting with me to discuss what they missed, and how they will make it up.  For this particular day they will follow along as best they are able, and then do meiosis and mitosis out of order.  They will not do Day 2 as a make-up, but will do an online simulation, and bookwork and then complete the same questions about it.  

Resources

What materials/resources will you need?  How will you distribute them?

· Script

· Pictures of stages of meiosis, on cards

· Role cards

· Group colors (papers on table, and papers to give them as they come in)

· Venn diagram handout, with one or two questions on the bottom

Applications, Connections, Extensions

How will you follow up what was learned in future lessons?  How will you assist students’ in making connections between what they learn in this lesson to other lessons or to larger issues beyond the classroom?

This lesson will transition well into other types of genetic diseases and/or closer examination of what is in the DNA and the chromosomes, because we are now starting to look at the chromosomes in more detail

Inclusive Instruction

How will this lesson be inclusive of all students’ abilities and capabilities?  How will you design instruction to meet the strengths/needs of a heterogeneous group of students (e.g. Social, cultural, linguistic, ability, etc.)

They can make choices about how they want to represent their knowledge.  Their ideas are shared and discussed, given value, but given a safe way to share them.  All students have a part to do.  They are not allowed to standby idly.

Personal Reflection

Evaluation of lesson:  What went well?  What would you change?  What did you learn about the students?  What did you learn about yourself?  How did you construct a meaningful learning community? 

Spitzer-List
Series of Three; NOS; Inquiry Lesson Plans
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