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	OVERVIEW : Students will complete the unit on Human Body Systems begun last term by completing our examination of the Excretory System, a short unit on Muscles, Bones and Skin and a study of the Nervous System. 
As per recommendations from the previous Biology teacher, we will cover Animal Behavior, which will link well with our study of the Nervous System and Brain. Students have expressed an interest in learning more about the Reproductive System and Human Development as well. If time allows, this topic can be used to wrap up the term and put the Human Body Systems into context based on how they first form.


	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 
10.4.3 Correlates the major anatomical features and their primary physiology of the following human systems: Skeletal, muscular, integumentary, circulatory immune, respiratory, digestive, excretory, nervous, endocrine, and reproductive systems. 
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. 

9.7.1 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. 

10.5.4 Understands the structure and functions of nervous systems in multicellular animals. 

10.5.8 Describes the division of labor among multicellular organisms. 

10.5.9 Understands the interaction between the nervous system and the endocrine system in coordinating and producing most body functions and external actions to cope with changes in the environment. 

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

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)See Appendix C in Guidelines Document
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:

Skeletal/Muscular/Skin

- What is the purpose of skin?

- What products are created by the skin?

- How do muscles move?

- What different kinds of muscle tissue do we have?

- What do the different joints look like and how do they move?

- What happens if you injure a bone, cartilage or a ligament?

Excretory System
- What do our kidneys do? Why does so much blood go to our kidneys?

- How does the body get rid of wastes?

- What happens if a kidney fails? How does dialysis work? 

- How can you tell what is wrong with someone by analyzing their urine?
Nervous System
- How do neurons send messages?

- How many connections are there in our brains?

- Can you recover after a nervous system injury?

- What do the different parts of our brains do?

- What happens if a part of the brain or neuron is damaged?

- How do the senses send information to our brain (e.g. eyes and ears?)

- How do anesthetics and other drugs affect our nervous system?

Animal Behavior

- What is the difference between a learned and an instinctual behavior?

- What are humans born knowing how to do? 

- Why will a baby duck follow around whatever animal it sees first, rather than one that is actually its mother? (What is imprinting)

- How do humans use their brains to counteract instinct?
	Expected language:

Skeletal System: 

Bone

Marrow

Osteoporosis

Cartilage – purpose, location

Joints 


Ball and socket – 


Gliding – 


Hinge-


Immovable- 

Ligaments

Muscular System: 

Skeletal muscle – structure, function, examples

Cardiac muscle – structure, function, examples

Smooth muscle - structure, function, examples

Contraction

Tendons

Antagonist pair

Skin: 

Epidermis 

Dermis

Nerve endings

Hair follicles

Sebacious glands

Sweat glands

Excretory System:

Excretion

Kidney

Urea

Urine

Renal artery

Renal vein

Ureter

Bladder

Urethra

Kidney stones

Liver

Homeostasis

Perspiration

Nervous System
Neuron

Dendrite

Axon

Myelin Sheath

Action potential

Threshold potential

Gated ion channel

Synapse

Neurotransmitter

Cerebrum, cerebellum, corpus callosum, hypothalamus, pituitary, thalamus

Occipital, frontal, parietal and temporal lobes

Animal Behavior

Imprinting

Habituation

Instinct

Learned behavior


	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 in first 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

· Dissections of pig kidney

· Dissection of a sheep or pig brain if possible

· Reaction time lab – how quickly can you catch a falling ruler and a comparison of reaction times using the right and left hand
· Option: students design an experiment testing the brain’s ability to concentrate during different conditions

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

· Creating a model of a human brain using a bathing cap

· Creating a model of how many connections a brain has
· Creating/using graphic organizers to connect information 

· Group activities to increase motivation and learn teamwork

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

· Watching sections of BBC’s Human Body documentary and taking notes from what they see of the live footage (especially for the senses: sight and hearing)

· Watching sections of Nova’s The Universe Within to show muscles at work 

· Connecting concepts to background knowledge and life

· Creating and interpreting diagrams, charts, graphs, and other visuals aids to share information
· Creating a model life-sized skeleton using an outline from students in the class. 
· 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.

· Analyzing nervous system disorders using the internet and presenting findings to the class using a visual aid or a powerpoint presentation


	INSTRUCTIONAL MATERIALS AND RESOURCES

	Heath Biology Textbook: 

Unit 3: Human Body 

Respiration & Excretion Chapter 39 

Excretory System (Chapter 39.6 to 3.10) 

Bones, Muscles and Skin Chapter 37 

Human Skeleton (Chapter 37.1 to 37.2) 

Muscles and Skin (Chapter 37.3 to 37.7) 

Nervous System Chapter 42

· Transmission of information (42.1 to 42.2)

· Central and Peripheral Nervous Systems (42.3  to 42.7)

Behavior Chapter 46 

Instinct and Learning (Chapter 46.1 to 46.4) 

Patterns and Behavior (Chapter 46.5 to 46.8) 

If time allows:

Human Reproduction Chapter 45

The Structures of Reproduction (Chapter 45.1  to 45.3)

The Process of Reproduction  (Chapter 45.4 to 45.9)

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: 

Dissection specimens

- brain (if possible)

- whole fish (for looking at the digestive tract)

- kidney

- chicken wings or feet (for looking at bones, muscles and tendons)

Reaction time lab (Nervous System)

9 meter sticks (long rulers)

9 stop watches
Brain modeling lab
- Large amount of string

- plastic bathing caps (around 6 per class)

- permanent markers



At the end of  unit:

CURRICULUM COVERAGE: Percentage of planned curriculum that was taught and assessed: 100% (extra unit modified to include only the Reproductive System)

REFLECTIONS: 

There was a lot of information to cover in the final unit of Biology 9 and the students found that the pace of the class did not lessen as the year went on. Although this made it a little difficult to maintain student attention at the end of the year, I feel it was better to have a strong finish with challenging subjects than to fade out at the end when students are likely to be distracted no matter what topic we cover.

I made a change to the “optional” unit at the end of the course by including only the Reproductive System instead of Animal Behavior. While either would have worked, I plan on including the Reproductive System in grade 9 instead of grade 10 next year. This way, the current grade 9s will not miss this topic in grade 10. Although it is a challenging topic that requires some maturity, I found that my grade 9s dealt with the subject matter better than the grade 10s, due to differences in class composition. They also found the Human Body video interesting, which showed time lapse photos of pregnancy and scenes of fetuses inside the uterus.

To cover Bones, Muscles and Skin I had the students complete a group presentation project. Although they did not learn the topic as thoroughly as they might have if I had drilled them with facts, it was good to include a poster / presentation project this term and I would choose to complete this unit this way in the future. The Universe Within video from NOVA had some excellent clips to supplement this unit as well. 

I did not include a brain dissection because we did not have enough time, but I would like to in the future. It would also be good to focus on comparing the reproductive systems of different types of mammals during the reproduction unit if time allowed. 

The nervous system reaction time lab was much more challenging for students than expected. I ended up offering a recuperation lab which laid out the lab report process step by step. I may begin with this format next year and include more labs along the way to show how to analyze data effectively. While there are many nervous system labs that I could have done, I found that classroom management made it impossible to include any lab during which students would be distracted by throwing lab materials (such as peas, beans or plasticine) at one another. In the future, I may offer these labs as bonus assignments outside of class time and only available to students with excellent behavior. 

At the end of the term I encouraged better studying for the semester exam by offering a 2% bonus assignment during which students needed to create a study review sheet. Although some students chose not to complete this, the studying that went on in class was much more effective and I found students working harder to review their notes before the exam. Their answers during review games were also much better after they had completed the bonus assignment. Considering how effective this was as an incentive and how it was relatively simple to mark, I will definitely chose to include this in future plans. It may even be effective to include a bonus assignment before each test that includes study questions completed ahead of time. 

Students did not keep very good notes or maintain their notes from term to term in grade 9 or grade 10. A bonus assignment for a perfectly organized notebook and good note taking throughout the year would also be a good incentive. Students could hand this in at the end of each term for an additional participation bonus.

