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	OVERVIEW: 
The scientific method will be revisited with a high emphasis on the roles of the observation and designing a controlled, reliable experiment. 

Students will be introduced to the field of Biology as a science through the understanding of the eight major themes and its relationship to other sciences.

Safety during experiments and correct use of scientific equipment will also be reviewed in detail as needed.
Students will review the structure of the cell and the functions of the parts of the cell. We will examine the reasons behind cell size and needs of cells. This will lead into a discussion of cell division and a detailed examination of the steps of Mitosis, building on what students learned in Grade 8 Science. A review of the major biological molecules will also be completed in preparation for understanding later units.

We will also discuss how living things obtain their energy from food.  The process of cellular respiration will be examined with a conceptual emphasis on the ATP molecule.

We will study photosynthesis in a comparative manner to cellular respiration. The goal is that students will comprehend the energy cycle that is created by autotrophs and heterotrophs.
Students will also understand the structure and function of DNA and RNA. We will examine how DNA creates proteins through transcription and translation and begin a discussion of the functions of proteins in cells. 

 

	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 

    9.13.1 Knows that, through history, diverse cultures have developed scientific ideas and solved human problems through technology. 

9.6.2 Knows how the amount of life an environment can support is limited by the availability of matter and energy and the ability of the ecosystem to recycle materials. 

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. 

9.9.1 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. 

9.9.3 Knows the role of adenosine tri – phosphate (ATP) and similar molecules in the metabolism of living cells. 

9.9.4 Understands the chemical reactions involved in cell functions, specific biochemical reactions are governed by biochemical principles, and how enzymes facilitate the breakdown and synthesis of molecules. 

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. 
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. 

9.4.1 Knows the chemical and structural properties of DNA, how it replicates by a templating mechanism, and its role in specifying the characteristics of an organism by encoding for protein formation. 

9.4.2 Knows the structure of RNA and its importance in protein synthesis. 

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 Biology and what role does it play in the Sciences?  
· How do scientists organize the study of Biology into themes?
· Why must cells be so small? 
· How do cells divide accurately? 
· What happens when cells make mistakes in the cell cycle?
· How are chemical reactions helped so that they occur quickly?
· How is energy ‘created’ and used in a cell from food? 
· How do plants get energy from sunlight?
· Why is it important to understand the structure of DNA? 
· What is the role of this molecule in living cells?
	Expected language:

· Aerobic     
· anaerobic    
· fermentation    
· Calvin Cycle    
· glycolysis     
· cellular respiration    
· lactic acid      
· chlorophyll    
· electron transport chain    
· transcription   
· translation   
· Genetic Code   
· DNA Replication   
· enzyme   
· catalyst   
· protein   
· lipid   
· carbohydrate  
· nucleic acid


	STAGE 2 – ASSESSMENT EVIDENCE

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

	Assignments/Projects (25%) – These will be a combination of creative analysis projects and knowledge based assignments done both in class and at home. 
Lab Work / Lab Reports (20%) – We will have a lab for each topic during which students will need to follow procedures and analyze their results.

Tests and Quizzes (45%) – Students will have small quizzes each week and larger tests at the culmination of a major topic.

Effort/Participation (10%) – Students can earn marks by being on time to class, staying engaged in class and following excellent procedures during activities. Class presentations will also be included following short in-class activities.
(Percentages are an estimate – if students are very engaged with a project or lab we may complete an extension, making that section worth more)



	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
· Cell parts puzzle (group activity)

· Acting out the process of DNA replication

· 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

· Paper lab on biological molecules

· Lab testing for the presence of starch in mystery foods

· DNA extraction lab

· Photosynthesis lab (if possible)

· Enzyme lab using liver and H2O2
· 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

· Demonstrations showing upcoming concepts

· Use of a catalyst with H2O2 (Elephant toothpaste demo)

· Osmosis demo – eggs placed in various solutions


	INSTRUCTIONAL MATERIALS AND RESOURCES

	Heath Biology Textbook: 

Science of Life Chapter 1 
 Nature of Biology (Chapter 1.1 to 1.7) 

 Working in Biology (Chapter 1.8 to 1.11) 

Cell Structure and Function - Chapter 5  *See note  

Cell Structures (Chapter 5.1 – 5.4)

Cell Size – Chapter 8

 Importance of Cell Size (Chapter 8.4)

Biological Molecules – Chapter 4  *See note
 Carbohydrates, Lipids and Proteins (Chapter 4.2 – 4.5)
 Enzymes (Chapter 4.6)

Energy and Cell - Chapter 6 

 Energy From Food (Chapter 6.1 to 6.5) 

 Photosynthesis: Capturing The Sun’s Energy (Chapter 6.6 to 6.8) 
Cell Regulation Chapter 7 

 Nature of DNA (Chapter 7.1 to 7.5) 

 Protein Synthesis (Chapter 7.6 to 7.9) 

*Note: Although not in the GI on-line curriculum, a review of this material is required by the standards and is necessary for understanding subsequent units.

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
Lab Materials Needed not currently in inventory: 

Intro to Scientific Method Demo

White vinegar

6 eggs

Corn syrup

Sugar

Biological Molecules Lab and Cell Size Lab
Class set of scissors (6 pairs)
Coloured photocopy paper

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)

DNA Extraction lab
Strawberries or other soft fruit
Cheese cloth/fabric for straining 

Dish soap (liquid)

Plastic sandwich bags (Ziploc bags)

Ethanol (must be ice cold during the lab)

Biological Molecules Lab

Icing sugar (fine powdered sugar)

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

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: 
I set a quick pace for learning the material this unit and most of the students responded by taking their studies of Biology seriously. Although many of the concepts that I taught were challenging, the students were able to get the main ideas in each unit and explain them effectively after practice. I found that the first attempt at explaining a new concept usually showed poor results, however, once students had attempted a problem unsuccessfully once, they were more likely to learn from their mistakes and focus to make up their marks with extra help. I think that the students were unused to being asked to think critically and to defend their answers to questions. Hopefully they will become more used to doing this as the year progresses. 
Including units on the Cell and on Biological Molecules turned out to be essential to student understanding. By completing these sections of the text in detail first, it made explanations of Protein synthesis much easier because students understood what each part was made of. Based on this experience, I will include a detailed review of the Cell Membrane before we encounter the Nervous System so that the transmission of impulses in a cell makes sense. 

Although we covered many specific details in the DNA and protein synthesis unit, I did not include the details of Cellular Respiration and Photosynthesis in our lessons. At this level, I felt that the specifics of the electron transport chain etc, would be overwhelming, particularly after we had covered so many details in the previous topic. Instead, I focused on the impact that the two processes have on our lives and how they related to each other. Especially since this was the end of the term, I think the students responded better to an overview of the topic. 

The DNA extraction lab had great results and was a big hit with the students. I had plans to incorporate more lab activities into this unit but found it challenging to make labs work with limited supplies and with enough time to cover the concepts. In my next unit, I’d like to focus on including more lab activities and taking more time to cover concepts, if necessary. With many of the molecular components of the course out of the way, I will have more opportunity to explore the workings of the human body with labs. If time allows and I am able to figure out how to find supplies I am familiar with, I’d like to incorporate the labs I didn’t do this term into a review at the end of the next term. This will revisit the concepts in preparation for the final exam and also give the students more opportunities for hands-on work.
The creation of the three science standards happened partway through the term and as a result I gave less assignments in the Communication standard than ideal. Next term I would like to take a slower pace while exploring human body function and incorporate more creative projects. The students were a little overwhelmed with the amount of note-taking in Biology, although their complaints about notes seemed partially out of a desire to have less challenging topics and not because they were being asked to copy a lot of information. Incorporating more labs and more creative assignments will hopefully address this issue next term as well.
