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	OVERVIEW: 
Students will build on their knowledge of DNA from Term 1 and explore the implications for human genetics. We will begin with a review of Mitosis and Meiosis, then examine applications in human inheritance and genetic engineering. Students will also be introduced to population genetics as a preview for topics in Evolution examined in Grade 10 Biology.

 

	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 

9.4.3  Understands the genetic concepts of segregation, independent assortment, dominant and recessive traits, etc. As discovered by Mendel. 
9.4.4 Understands how traits involving codominance, incomplete dominance, multiple alleles, polygenic traits, and sexlinkage aren’t inherited according to Mendelian principles. 

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

9.4.6 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. 

9.4.7 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. 

9.5.2 Knows how cell functions are regulated through changes in the activity of the functions performed by proteins and through the selective expression of individual genes, and how this regulation allows cells to respond to their environment and to control and coordinate cell growth and division. 

9.5.3 Knows that the complexity and organization of organisms accommodates the need for obtaining, transforming, transporting, releasing, and eliminating the matter and energy used to sustain the organism. 

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. 

9.12.1 Understands the use of hypotheses in science to select and narrow the focus of data, determining additional data to be gathered, and guiding the interpretation of data. 

9.12.2 Designs and conducts scientific investigations, which involves: Formulating testable hypotheses, identifying and clarifying the method, controls, and variables; analyzing, and displaying data; revising methods and explanations; presenting results; receiving critical response from others. 

9.12.3 Knows that, when conditions of an investigation cannot be controlled, it may be necessary to discern patterns by observing a wide range of natural occurrences. 

9.12.4 Uses technology, measurement, and mathematics to perform accurate scientific investigations and communications. 

9.12.5 Knows that conceptual principles and knowledge guide scientific inquiries; historical and current scientific knowledge influence the design and interpretation of investigations and the evaluation of proposed explanations made by other scientist. 

9.12.6 Knows that scientists conduct investigations in order to, among other things, discover new aspects of the natural world, to explain recently observed phenomena, to test the conclusions of prior investigations, and to test the predictions of current theories. 

9.12.7 Knows that investigations and public communication among scientists must meet certain criteria in order to result in new knowledge and methods; arguments must be logical and demonstrate connections between natural phenomena, investigations, and the historical body of scientific knowledge; the methods and procedures used to obtain evidence must be clearly reported o enhance opportunities for further investigarion. 

9.11.1 Knows ways in which science distinguishes itself from other ways of knowing and from other bodies of knowledge by the use of empirical standards, logical arguments, and skepticism. 

9.11.2 Knows that scientific explanations must be consistent with experimental and observational evidence about nature, mae accurate predictions about systems being studied, be logical, respect the rules of evidence, be open to criticism, report methods and procedures, and make a commitment to making knowledge public to be considered valid. 

9.11.3 Understands how scientific knowledge is subject to change as new evidence becomes available; some scientific ideas are incomplete and opportunity exists in these areas for new advances; theories are continually tested, revised, and occasionally discarded. 

9.11.4 Knows that from time to time, major shifts occur in the scientific view of how the world works, but usually the changes that take place in the body of scientific knowledge are small modifications of prior knowledge. 

9.13.2 Understands that in contributing to science at different levels of complexity, individuals may conduct basic field studies and teams may work together on a major scientific question or technical problem and engineering. 

9.13.3 Understands the ethical traditions associated with the scientific enterprise (commitment to peer review, truthful reporting about the methods and outcomes of investigations, publication of the results of work) and that scientists who violate these traditions are censored by their papers. 

9.13.4 Knows that science and technology are essential social enterprises, but alone they can only indicate what can happen, not what should happen. 

9.13.5 Understands that science involves scientists in different disciplines asking different questions, using different methods of investigation, and accepting different types of evidence to support their explanations; many scientific investigations require the contributions of individuals from different disciplines; new disciplines of science, such as geophysics and biochemistry, often emerge at the interface of older disciplines. 
School-Wide Goals (Life-long learning standards)
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 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?

What relevance does inheritance have on how populations evolve?


	Expected language:

Autosome    
polyploidy    
sex-linked

trisomy    
crossing over    
chromosome mapping    
deletion    
dihybrid    
allele    
codominance    
diploid     
FI and F2 generations    
gamete    
genotype    
haploid    
dominant / recessive     
centromere    
chromatids   
cytokinesis   
 mitosis
meiosis

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 developed last term:

40% Knowledge – includes assessments that determine the retention and understanding of content. E.g. 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. E.g. 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. E.g. creative projects, presentations, written or oral responses expressing opinions or summarizing topics (including participation in class discussions)


	STAGE 3 – LEARNING ACTIVITIES

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

	· Laboratory investigations and analysis of concepts

· Mitosis / meiosis labs

· Solving genetic puzzles

· Labs reviewing concepts from Terms 1 and 2 in preparation for the semester exam

· Using manipulatives, models, or dramatic renditions to visualize concepts

· Creative mitosis story project
· Creating/using graphic organizers to connect information
· Groups activities to increase motivation and learn teamwork

· Note-taking skills from lectures, videos, and the textbook

· Connecting concepts to background knowledge and life

· Creating and interpreting diagrams, charts, graphs, and other visuals aids to share information
· Answering textbook questions and worksheets to reinforce concepts

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

· Research projects finding information related to the curriculum, analyzing the information and presenting it to the class.
· Genetic disorders research project

· Ethics in Bioengineering research project


	INSTRUCTIONAL MATERIALS AND RESOURCES

	Heath Biology Textbook: 

Review Mitosis and Cell Division  - Chapter 8 

Division of Cells (Chapter 8.1 to 8.2) 

Significance of Mitosis and Cell Division (Chapter 8.3 to 8.7) 

Regulation of Mitosis and Cell Division (Chapter 8.8 to 8.11) 

Basis of Heredity Chapter 9 

Patterns of Inheritance (Chapter 9.1 to 9.8) 

The Cellular Basis of Heredity (Chapter 9.9 to 9.12) 

Chromosomes and Genes Chapter 10 

Chromosomes and Inheritance (Chapter 10.1 to 10.4) 

Changes in Genetic Material (Chapter 10.5 to 10.8) 

Human Inheritance Chapter 11 

Patterns of Inheritance (Chapter 11.1 to 11.4) 

Human Disorders (Chapter 11.5 to 11.6) 

Detecting and Treating Disorders (Chapter 11.7 to 11.11) 

Applications of Genetics Chapter 12 

Controlled Breeding (Chapter 12.1 to 12.3) 

Artificial Methods of Genetic Control (Chapter 12.4 to 12.7) 

Population Genetics Chapter 13 
(Overview only – details will be presented in Grade 10 Biology after completing the unit on Evolution)
Variation In Populations (Chapter 13.1 to 13.4) 

Changes in Populations (Chapter 13.5 to 13.9) 

NOTE: Any extra time at the end of this unit will be used for
1. Reviewing material from Terms 1 and 2 in preparation for semester exams

2. Introducing the Human Body unit in term 3 with an examination of the skeletal and muscular system (this is not an extensive topic and can fit in at the end of this term if needed)
United streaming videos and other on-line videos

Internet animations and diagrams

Teacher-created powerpoints

On-line virtual lab activities

Lab materials for labs and demonstrations

Lab Materials Needed not currently in inventory: 

Mitosis / Meiosis Microscope Labs
Slides showing various stages of mitosis and meiosis

Red onion

Green onion tips

Stain for preparing slides of cells (will need to research the best stain – Iodine provides only limited success)
REVIEW at end of term: Enzyme Lab

Liver (to be purchased close  to the enzyme lab date)

At least 50% concentration H2O2 (hydrogen peroxide)

Rulers

Set of stop watches (6 at least)

REVIEW at the end of term: Biological Molecules Lab

Icing sugar (fine powdered sugar)

Various fruits and root vegetables (to be purchased close to the lab date)

REVIEW at the end of term: Photosynthesis/Cellular Respiration Lab

Water plant (from an aquarium or river? Must be alive)

Aluminum Foil

Plastic wrap

Purple Cabbage (1 cabbage)




At the end of unit:

CURRICULUM COVERAGE: 100%
REFLECTIONS: 
This term we were able to cover all the material relating to genetics. The students who were better at math and logic had an easier time with this subject, while others had a hard time visualizing what was happening. I included more virtual modeling labs in this section to help with the visualization process. Unfortunately, student behavior during our meiosis modeling lab using plasticine was very poor and if I do this lab in the future I will either not be able to use plasticine or have much stricter consequences for stealing and keeping the plasticine. Several times I had students work on practice questions in class. This helped some of them, but it is still difficult to get them to focus in a group setting. I may incorporate more partner work in the future to help the students who are struggling. 
We did an introduction to microscopes lab rather than specifically looking for cells in mitosis. The students enjoyed using the microscopes and it was a great activity during times when attention span was likely to be very low (such as just before the Christmas break).

I also added in a unit on Ethics in genetics just before the final exam. This included student research for a short essay and a debate. Although the debate was not as lively as I would like hoped, the students seemed to find the topic interesting when we discussed it as a class. It was a nice way to wrap up the unit and gave them an opportunity for a different kind of assessment.
I did not include the review labs that I intended for the end of the term because we did the ethics unit and review for the exam instead. I don’t anticipate the enzyme lab being very successful in terms of data, however, I intend to include the biological molecules lab next term with the unit on digestion. This will link the two topics together much better than doing it simply as a review. 

I am still working on getting more structure into the class so that students know what to expect. Although bell-ringer activities take time out of class, I may include more of them in term 3 as a review. This would be more easily facilitated with a standard notebook for each student. 
I hope they will enjoy learning about the human body systems next term because they will more easily be able to relate what we are learning to their lives. 
