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	OVERVIEW: 
Students will build on their knowledge of DNA from Term 1 and begin to understand why DNA is important for us, including what it is used for and how it is passed on from parent to offspring. Students will learn how DNA is used to make proteins during short unit on Protein Synthesis at the start of the term. They will then review Mitosis and Meiosis, and learn about how genes are passed on in a unit on Inheritance. Finally, we will examine applications in genetic engineering and discuss the ethics involved in making decisions about manipulating DNA in organisms. At the end of the Term, students will complete a project linking the basics of cell biology together along with a review of Cellular Respiration and Photosynthesis. This will conclude the Cellular Biology portion of the course.



	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 
9.4.1 Understands the genetic concepts of segregation, independent assortment, dominant and recessive traits etc., as discovered by Mendel.

9.4.2 Understands how traits involving co-dominance, incomplete dominance, multiple alleles, polygenic traits, and sex-linkage aren’t inherited according to Mendelian principles.

9.4.3 Knows that new heritable characteristics can only result from new combinations of existing genes or from mutations of genes in an organism’s sex cells; other changes in an organism can not be passed on.

9.4.4 Knows ways in which genes may be altered and combined to create genetic variation within a species and that mutation and new gene combinations may have positive, negative, or no effects on the organism.

9.4.5 Knows features of human inheritance through sexual reproduction such as chromosome numbers, haploid and diploid cells, creation of gametes through meiosis, and conditions that arise when errors occur during meiosis.

9.5.4 Understands the processes of meiosis, mitosis, cell division and differentiation.

9.7.1 Knows that heritable characteristics, which can be biochemical and anatomical, largely determine what capabilities an organism will have, how it will behave, and how likely it is to survive and reproduce.

9.6.1 Knows how the interrelationships and interdependencies among organisms generate stable ecosystems that fluctuate around a state of rough equilibrium for hundreds or thousands of years.

9.6.3 Knows that as matter and energy flow through different levels in living systems and between living systems and the physical environment, chemical elements like carbon and nitrogen are recombined in different ways.

9.6.4 Knows that because all matter tends toward more disorganized states, living systems require a continuous input of energy to maintain their chemical and physical organizations.

9.9.1 Comprehends the roles of matter, energy, and the chemical processes of life.
9.9.2 Becomes aware that there is conservation of mass and energy when matter is transformed.

9.9.5 Understands how plant cells use energy from sunlight to combine molecules of carbon dioxide and water into energy – rich compounds and release oxygen during photosynthesis.

9.9.6 Knows the major biochemical pathways used by organisms to extract energy from glucose and other energy – rich molecules.

9.9.7 Understands that cells of different organisms and / or under special conditions will break down molecules into various  end – products with varying amounts of energy extracted.

All parts of Standards 11, 12 and 13 will be covered as we discuss scientific discoveries and experimentation in general throughout all units in the course.

School-Wide Goals (Life-long learning standards)See Appendix C in Guidelines 
1. Students demonstrate interest, autonomy, and commitment to creating quality work and striving for excellence.

2. Students use a variety of learning strategies, personal skills, and time management skills to enhance learning.

3. Students use what they already know to acquire new knowledge, develop new skills, and expand understanding.
4. Demonstrate disciplinary knowledge and skills in the areas of mathematics, science, social studies, and language arts.
5. Students integrate the use of a variety of communication forms and use a wide range of communication skills.
6. Students recognize, analyze and evaluate various forms of communication.
7. Students gather and use information effectively to gain new information and knowledge, classify and organize information support inferences, and justify conclusions appropriate to the context and audience.
8. Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type of problems.
9. Students generate new and creative ideas by taking considered risks in a variety of contexts
   

	Essential questions:

· What is the role of DNA in living cells?
· What is the genetic code and how does it help to determine our proteins?

· What happens if a DNA sequence is changed through a mutation?

· How is energy ‘created’ and used in a cell from food? 

· How do plants get energy from sunlight?
· What is the difference between sexual and asexual reproduction?

· Why do cells need to replicate? 

· What are the steps in dividing cells?

· How is making a sex cell different from a body cell?

· What genetic diseases can people have and how are they caused?

· How is genetic material inherited?

· How can you determine the chances of inheriting a trait from your parents?
· What new genetic techniques are being tested presently and what ethical issues do they present to human beings?


	Expected language:

· transcription   

· translation   

· genetic code   

· Types of mutations including:

·  substitution, deletion, silent, missense, nonsense, inversion, frameshift
· aerobic     

· anaerobic    

· fermentation    

· cellular respiration    

· lactic acid      

· photosynthesis

· chlorophyll    

· electron transport chain    

· mitosis

· meiosis
· centromere    

· chromatids   
· Autosome    

· polyploidy    

· sex-linked

· trisomy    

· crossing over    

· chromosome mapping    

· deletion    

· dihybrid    
· allele    

· codominance    

· diploid     

· FI and F2 generations    

· gamete    

· genotype    

· haploid    

· dominant / recessive     

· cytokinesis   

· genetic fingerprinting

· plasmid

· recombinant DNA

· genetic engineering



	STAGE 2 – ASSESSMENT EVIDENCE

List performance tasks or project, quizzes, graded assignments, prompts, etc. Include the rubrics you use to evaluate the performance tasks.  

	Assessment will be based on the three Science Standards:

40% Knowledge – includes assessments that determine the retention and understanding of content. 

Assessments used: Multiple choice questions, worksheets, homework questions, explanations of terms, vocabulary and concepts

35% Application and Investigation – includes assessments that determine whether students can think critically about what they have learned and analyze situations. 
Assessments used:  lab investigations, critical thinking questions, problem solving activities
25% Communication – includes assessments determining how well students are able to synthesize information and explain what they have learned. 

Assessments used: creative projects, presentations, written or oral responses expressing opinions or summarizing topics (including participation in class discussions)
Note: See examples of lab / modeling assignments and a final project with marking schemes attached to the end of this unit plan.



	STAGE 3 – LEARNING ACTIVITIES

Consider the type of knowledge (declarative or procedural) and the thinking skills students will use.

	· Using manipulatives, models, or dramatic renditions to visualize concepts
· Acting out the process of Transcription and Translation
· Modeling lab for Meiosis / Inheritance
· Using word parts to conceptualize new vocabulary
· Creating a word bank

· Group activities and games to increase motivation and learn teamwork
· Note-taking skills from lectures, videos, and the textbook
· Team-teaching during review activities

· On-line quizzes completed as a small group or as a class

· Lab activities and experimental analysis
· Photosynthesis lab (if possible)

· Online Onion root tip lab
· Worksheets helping to review concepts

· Creating and interpreting diagrams, charts, graphs, and other visuals aids to share information
· Creative projects allowing students to summarize their learning in an artistic way

· Mitosis / Meiosis Review Project (Poster or Story and Presentation)

· Demonstrations showing upcoming concepts

· On-line demonstrations of cell parts with animations (Brainpop and Discovery websites)

· Debate / Personal Responses

· Debate project on Ethics in Genetic Engineering



	INSTRUCTIONAL MATERIALS AND RESOURCES

	Textbook Chapters (From Biology by Miller and Levine, 2010)
Chapter 13 – RNA and Protein Synthesis

· 13.1 RNA

· 13.2 Ribosomes and Protein Synthesis

· 13.3 Mutations
Chapter 8 – Photosynthesis

· 8.1 Energy and Life

· 8.2 Photosynthesis: An Overview

Chapter 9 – Cellular Respiration and Fermentation

· 9.1 Cellular Respiration: An Overview
Chapter 11 – Introduction to Genetics

· 11.1 The Work of Gregor Mendel

· 11.2 Applying Mendel’s Principles

· 11.3 Other Patterns of Inheritance

· 11.4 Meiosis

Chapter 14 – Human Heredity

· 14.1 Human Chromosomes

· 14.2 Human Genetic Disorders

· 14.3 Studying the Human Genome

Chapter 15 – Genetic Engineering

· 15.1 Selective Breeding

· 15.2 Recombinant DNA

· 15.3 Applications of Genetic Engineering

· 15.4 Ethics and Impacts of Biotechnology

United streaming videos and other on-line videos

Internet animations and diagrams

Teacher-created powerpoints

On-line virtual lab activities

Teacher-created cell structure puzzle
Lab materials for labs and demonstrations




At the end of unit:

CURRICULUM COVERAGE:  
REFLECTIONS:  
Biology 9: Mitosis Modeling Madness!

(A creative Mitosis project)


Create a way to demonstrate the process of Mitosis to the rest of the class. You can be as creative as you like. 

For example you could:

· write a song about mitosis

· create a physical model of mitosis

· write a story about the process of mitosis using fictional characters
· write/draw a comic strip explaining mitosis

· perform a puppet show of mitosis

· write a skit and act it out portraying mitosis as a drama / comedy / tragedy etc.

(Or complete another creative project of your choosing!)

You must include:

· the names of the steps of mitosis

· what happens at each step

· the appropriate biological terms / vocabulary for all parts of the process

· a written explanation of your project (if it is not already a project that requires writing)

You will be graded on:
· the accuracy of your model

· completeness / thoroughness of your model
· creativity / care taken to create your project

· presentation skills

	Criteria
	Mark

	Accuracy / Thoroughness
	/ 10

	Creativity
	/ 5

	Presentation
	/ 5

	Total
	/ 20


Online Mitosis Lab
Name(s): _______________________
Part 1 – Mitosis Onion Root Lab

1. Go to the following website:
http://www.biology.arizona.edu/cell_bio/activities/cell_cycle/cell_cycle.html
2. Read the introductory sections and review what happens in each stage of the cell cycle.  Answer the questions at the bottom of this page as you go.  (The questions and the data table below are to be handed in.)

3. During the activity, you will be shown a tiny cell at the top of the page.  Review your notes on mitosis for diagrams of each stage.

4. Decide what stage the cell is in and click on that heading.  

5. If you are correct, the cell will jump down to that column.  

6. If you are not correct, you will get a hint.  Just try again.

7. Record your results in the chart below. 

(Do not get discouraged…it takes a bit of practice to be able to see the detail in the nucleus.  The photos are similar to what you would see under a microscope.)

There are 36 cells to look at – the program will tell you when you are close to the end!!

	
	Interphase
	Prophase  
	Metaphase  
	Anaphase  
	Telophase  
	Total

	number of cells 
	
	
	
	
	
	36

	percent of cells

(round to the nearest percent) 
	
	
	
	
	
	100%


Answer the questions below as you work through the activity.
1) Why is an onion root a good source of cells to see mitosis?

2) How is the onion root prepared?

3) What are the 5 major phases of the cell cycle?  Briefly describe what happens during each phase.

4) In which phase did you find the highest percentage of cells?  Lowest percentage?

5) Calculate how much time a cell spends in each stage of the cell cycle in a 24-hour period.  
a. In which stage does a cell spend the most time (how many hours)?  
b. The second most time (how many hours)? 
c. The least amount of time (how many hours)?
Part 2: Mitosis Animation and Quiz
1. Go to the following page on Mitosis: http://www.phschool.com/science/biology_place/biocoach/mitosisisg/mitoan.html
Watch the animation.

2. Go to the page below and do the self-quiz (you do not need to do questions 10 and 11): http://www.phschool.com/science/biology_place/biocoach/mitosisisg/quiz.html
After you are finished, click on “Check your answers”
a. How many questions did you get right? ______ 

b. Write out the correct answers in your own words for questions 8 and 9.

8. Explain the process of cytokinesis in plant cells
9. How is a chromosome in the G1 phase different from a chromosome in the G2 phase?
Part 3 – Meiosis vs. Mitosis
Go to the following website and click to see the different phases of Mitosis and Meiosis.

http://www.pbs.org/wgbh/nova/baby/divi_flash.html
1. Write down one difference between Mitosis and Meiosis that you saw in the animation.

Grade 9 Biology



Group:________________________
Genetics Lab with Reebops! 
Reebops are small mysterious creatures that live in classrooms. They have 7 chromosomes that show dominant and recessive traits. You will need to create and mate reebops to create reebop offspring.

Known Reebop Genotypes
	Tail
= TT or Tt

No tail
=  tt

1 green hump 
= HH
2 black humps 
= Hh
3 black humps
= hh
Six legs
= LL or Ll

Four legs
= ll

Two body segments 
= bb
Three body segments 
= BB or Bb

	Red body
= RR or Rr
Black body
= rr
Pink nose
= NN
Orange nose
= Nn
Yellow nose
= nn
Two eyes
= EE or Ee

Three eyes
= ee

1 antennae
= AA or Aa (if born on a minute that is a multiple of five, e.g. 4:25pm)

2 antennae
= AA or Aa (if born on a minute that is NOT a multiple of five, e.g. 4:24)
No antennae
= aa
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A Reebop Revolution!
Step 1


Two adult Reebops are ready to mate! Using an envelope for each parent Reebop, create four offspring from the original two Reebops by choosing one homologous chromosome from each parent. Replace the chromosomes and repeat to create the other offspring. 

Fill in the following charts:
Parental Genotype:

	
	Genotype for Trait

	Parent
	Tail
	Hump
	Nose
	Eyes
	Legs
	Body seg.
	Color
	Antennae

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	


Offspring Genotype:

	
	Genotype for Trait

	Offspring #
	Tail
	Hump
	Nose
	Eyes
	Legs
	Body seg.
	Color
	Antennae

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	


Questions:

Examine the offspring Reebop from other groups along with your own…

1. Do any of the Reebops created look exactly like the parents? Why or why not?
2. What are the chances that you would have a baby Reebop that had the same tail, legs, eyes and color as its parents? Hint: Look at each trait separately.
3. Antennae can have two different forms for the same genotype (AA and Aa could be either one or two antenna). What causes the Reebop to look different even when it’s genes are the same? What is an example of this kind of thing happening in humans?

4. There are only two possible alleles for nose color, but three different possible phenotypes. What is this an example of? What is an example in another organism?

5. Do the Reebops have polygenic inheritance for any trait? Explain.

Step 2
Choose one of your baby Reebops (now all grown up-- they mature very quickly!) and mate it with a Reebop from another group. (You will need to get that Reebops genotype from that group.) 

Fill in the following charts. 

Parental Genotypes:

	
	Genotype for Trait

	Parent
	Tail
	Hump
	Nose
	Eyes
	Legs
	Body seg.
	Color
	Antennae

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	


Offspring Genotypes:

	
	Genotype for Trait

	Offspring #
	Tail
	Hump
	Nose
	Eyes
	Legs
	Body seg.
	Color
	Antennae

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	


Questions:
6. Do any of the Reebops created look exactly like the parents or grandparents? Why or why not?

7. Look at all the Reebops together. How often do the following combinations appear in the entire population?

	Red Body, Two eyes _________

Red Body, Three eyes________

Black Body, Two eyes________

Black Body, Three eyes_______
	3 body segments, 4 legs ___________

3 body segments, 6 legs___________

2 body segments, 4 legs___________

2 body segments, 6 legs___________


a. How can you explain these results?

b. What combinations would you expect to see in a population of 1000 Reebops?

Biology 9 – Cell Biology final project... Putting it all together!

Instead of a final test, you need to show me you understand how everything fits together! 

This will be a part of your Communication mark and will count for as much as a test.
What you need to do:

· Create a diagram (such as a flow chart) or write a story that links all the ideas that we covered this term

· Make sure that it includes at least these topics:

· DNA

· RNA

· Transcription and Translation 

· Enzymes (and what they do)

· Proteins (and their parts)

· Lipids (and their parts)

· Carbohydrates (and their parts)

· Parts of the cell that relate to your story (try for as many as you can)

· Cellular Respiration – New!
· Photosynthesis – New!
· Anything else you can think of
· Make it easy to follow and attractive (The information is more important than how it looks, but I still need to be able to read and understand it!)

How you will be graded:

	Criteria
	Mark

	Content

- All the topics listed above are included

- The topics are linked together in a way that explains how they are related to each other

- The information presented is all correct and no main points are missing
	/ 20

	Organization / Clarity

- The story/diagram is easy to understand

- The relationship between the topics is very clear
	/ 10

	Neatness / Writing Quality

- The diagram is neatly created with no spelling or grammar errors

- It is attractive and shows that the student made an effort to create a quality product

OR  - The story is written using correct punctuation, spelling and grammar
	/ 5



	Total
	/ 35


