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	OVERVIEW: 
In this unit the students will be introduced to the intricacies of defining “life”. They will then progress to understanding how life is classified in different groups, as well as the universal system for naming organisms. We will also discuss the history of life on Earth and spend time understanding how this diversity evolved through the process of Natural Selection.


	STAGE 1 – IDENTIFY DESIRED RESULTS

	Content Standards and Benchmarks : 
10.6.1 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. 

10.6.2 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. 

10.6.3 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. 

10.6.4 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. 

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

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

10.13.3 Knows that creativity, imagination, and a good knowledge base are all required in the work of science and engineering
NOTE: Although the following are grade 9 standards, they are not examined in depth the grade 9 curriculum and closely align with the topics covered in grade 10. 
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. 

9.7.2 Understands that in natural selection, some inherited characteristics become more or less advantageous or neutral when an environment changes and chance alone can result in characteristics having no survival or reproductive value, resulting in organisms that are well suited for survival in particular environments. 

9.7.3 Knows how variation of organisms within a species increases the chance of survival of the species, and how the great diversity of species on Earth increases the chance of survival of life in the event of major global changes. 

9.7.4 Knows that the basic idea of evolution is that the Earth’s present – day life forms have evolved from earlier, distinctly different species as a consequence of the interactions of (1) a species potential to increase its numbers, (2) genetic variability of offspring due to mutation and gene recombination, (3) limited resources required for life, and (4) the ensuing selection by the environment of those offspring better able to survive and leave offspring. 

9.7.5 Knows the history of the origin and evolution of life on Earth; life on Earth is thought to have begun 3.5 – 4 billion years ago as simple, unicellular organisms, cells with nuclei evolved about a billion years ago, after which increasingly complex multicellular organisms evolved. 

9.7.6 Knows how natural selection and its evolutionary consequences provide a scientific explanation for the recurring patterns of relationship throughout the fossil record, molecular similarities among the diverse species of living organisms, and how different species living today are seemingly related by descent from common ancestors. 

9.7.7 Knows how organisms are classified into a hierarchy of groups and subgroups based on similarities, such as shared derived characters and similarity in DNA sequences, which reflected their evolutionary relationships. 

    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:
· How can you define when something is considered “alive”?
· How are living things organized into groups and what purpose does this serve?

· How would you systematically identify an organism you have never encountered before?

· How did the current diversity of life evolve?

· How does the process of Natural Selection work?

	Expected language:

· Adaptation

· Natural Selection

· Evolution
· Classification

· Domain, Kingdom, Phylum, Class, Order, Family, Genus, species

· Binomial nomenclature

· Species

· Population

· Reproductive isolation

· Sympatric and Allopatric evolution

· Convergent and Divergent evolution

· Inherited Variation

· Selection pressure

· Sexual selection

· Industrial melanism


	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. Based on the nature of the topics explored (such as Evolution) some of these labs will be modeling natural events (virtual/paper labs).
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, such as:

· Creating a model for a timeline of earth’s history

· Acting out the process of natural selection

· 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 classification

· Jelly-bean lab modeling natural selection

· Industrial Melanism modeling 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, including a creative evolution story



	INSTRUCTIONAL MATERIALS AND RESOURCES

	Heath Biology Textbook: 

Characteristics of Life Chapter 2 

Biogenesis: Life Produces Life (Chapter 2.1 to 2.3) 

Recognizing Life (Chapter 2.4 to 2.7) 

Evolution Chapter 14 

Evidence of Evolution (Chapter 14.1 to 14.5) 

Theory of Evolution (Chapter 14.6 to 14.7) 

Process of Evolution (Chapter 14.8 to 14.13) 

History of Life Chapter 15 

Origin of Life ( Chapter 15,1 to 15,3) 

Classification of Life Chapter 17 

Systems of Classification (Chapter 17.1 to 17.5) 

Identifying Organisms (Chapter 17.6 to 17.7) 

United streaming videos and other on-line videos

Internet animations and diagrams

Teacher-created powerpoints

On-line virtual lab activities

Teacher-created timeline and natural selection games
Lab materials for labs and demonstrations

Materials Needed:
Industrial Melanism Natural Selection Modeling Lab

Newspaper (without pictures)
Colored sections of cloth about 50cm x 50cm – the more colors included on the cloth, the better!

Timeline activity
10m long tape measure

10m string or length of rope




At the end of unit:

CURRICULUM COVERAGE: 100%  

(I covered all the material planned and introduced Viruses in the last week as an introduction to our survey of life next term. Although we could have spent more time examining the details of evolution, student interest was better maintained by moving on to a new topic.)
REFLECTIONS: 
The addition of Chapter 13 on Population Genetics fit seamlessly into the discussion of Evolution in general since it is how populations evolve in time. It was a good choice to include it in grade 10 rather than in the grade 9 curriculum.

In general, the study of evolution proved to be a very challenging topic for the students and they seem to be looking forward to learning more about specific animals in the next term. This may be because much of the study of evolution is based on critical thinking skills, rather than the memorization of facts. Although we covered a wide breadth of material this term and I attempted to link the process of evolution to what they can see in daily life, the students seemed frustrated with the amount of independence they were required to have when solving problems. Their ability to work in groups or independently on critical thinking questions was limited, and as a result, their understanding of the topics was poor during their first attempts on tests or in assignments. Some of them showed a better understanding with increased effort in reinforcement and recuperation assignments. 
There are many evolution activities and labs that I had planned to help demonstrate the concepts. However, due to poor student behavior during hands-on work or group activities, it was not possible to complete all of these. Many students had difficulty focusing during lessons and need more structure in order to understand the concepts before they are asked to apply them. 

In order to improve next term, I will increase the amount of structure in the course. I will try to enforce note-taking by having students hand in summaries at the end of some classes. I will try to increase their organization by including more checklists of important information. Students did not usually listen when I took up homework and explained correct answers. I may offer bonus or recuperation marks for work that is corrected in class and resubmitted. I will offer smaller tests more frequently since the students did not study regularly for large tests and many tried to learn all the information in the last minute. A tentative plan is to have a quiz and a homework assignment every week. If there is more routine involved in classes, perhaps they will be more successful in studying throughout the term.
