Using the Learning Outcomes

These are the learning outcomes that we have been working on this school term.  Along with your mark printout you need to evaluate your progress in achieving these goals.  Please use the acronym EPAL(Excellent, Proficient, Acceptable, or Limited) for each Knowledge outcome.  Use this information to help you study for the unit final.
Biology 20 Learning Outcomes

	Unit A: Energy, Matter and Exchange in the Biosphere

	General Outcome 1:  Explain, in general terms, the one-way flow of energy through the biosphere and how stored biological energy in the biosphere, as a system, is eventually lost

	Outcomes for Knowledge
	Examples from your notes or experiments
(indicate page numbers for reference)
	How can you remember this concept?  Examples

· Draw a picture, symbol or diagram etc.

· Spend extra time studying and reviewing

· Make Q-cards

· Re-do classroom worksheets and or questions

· Make an Acronym
· Get a friend to quiz you
· Make study notes 
· Reread the concept

	20–A1.1k 

Explain, in general terms, the one-way flow of energy through the biosphere and how stored biological energy in the biosphere, as a system, is eventually lost as heat
	
	

	20–A1.2k 

Explain how biological energy in the biosphere can be perceived as a balance between both photosynthetic and chemosynthetic, and cellular respiratory activities
	
	

	20–A1.3k 

Explain the structure of ecosystem trophic levels, using models such as food chains andfood webs
	
	

	20–A1.4k 

Explain, quantitatively, the energy and matter exchange in aquatic and terrestrial ecosystems, using models such as pyramids of energy, biomass and numbers.
	
	

	Outcomes for Science, Technology and Society

	20–A1.1sts 

Explain that the process of scientific investigation includes analyzing evidence and providing explanations based upon scientific theories and concepts
	
	

	General Outcome 2:  Explain the cycling of matter through the biosphere.

	Outcomes for Knowledge

	20–A2.1k 

Explain and summarize the biogeochemical cycling of carbon, oxygen, nitrogen and phosphorus, and relate this to general reuse of all matter in the biosphere
	
	

	20–A2.2k 

Explain water’s primary role in the biogeochemical cycles, using its chemical and physical properties
	
	

	Outcomes for Science, Technology and Society

	20–A2.1sts 

Explain that science and technology have both intended and unintended consequences for humans and the environment
	
	


	General Outcome 3:  Explain the balance of energy and  matter exchange in the biosphere, as an open system, and how this maintains equilibrium

	Outcomes for Knowledge
	

	20–A3.1k 

Explain the interrelationship of energy, matter and ecosystem productivity (biomass production)
	
	

	20–A3.2k 

Explain how the equilibrium between gas exchanges in photosynthesis and cellular respiration influences atmospheric composition
	
	

	20–A3.3k 

Describe the geological evidence (stromatolites) and scientific explanations for change in atmospheric composition, with respect to O2 and CO2, from anoxic conditions to the present and the significance to current biosphere equilibrium.
	
	

	Outcomes for Science, Technology and Society

	20–A3.1sts 

Explain that science and technology are developed to meet societal needs and expand human capabilities 
	
	

	20–A3.2sts 

Explain that science and technology have both intended and unintended consequences for humans and the environment 
	
	

	
	

	Unit B: Ecosystems and Populations

	General Outcome 1:  Explain that the biosphere is composed of ecosystems, each with distinctive biotic and abiotic characteristics

	Outcomes for Knowledge

	20–B1.1k

Define and explain the interrelationship among species, population, community and ecosystem
	
	

	20–B1.2k 

Explain how a terrestrial and an aquatic ecosystem supports a diversity of organisms through a variety of habitats and niches
	
	

	20–B1.3k 

Identify biotic and abiotic characteristics and explain their influence in an aquatic and a terrestrial ecosystem in a local region
	
	

	20–B1.4k 

Explain how limiting factors influence organism distribution and range
	
	

	20–B1.5k 

Explain the fundamental principles of taxonomy, i.e., domains, kingdoms and binomial nomenclature
	
	

	Outcomes for Science, Technology and Society

	20–B1.1sts 

Explain that science and technology have both intended and unintended consequences for

humans and the environment 
	
	

	20–B1.2sts 

Explain that conventions of mathematics, nomenclature and notation provide a basis for organizing and communicating scientific theory, relationships and concepts 
	
	

	
	

	General Outcome 2:  Explain the mechanisms involved in the change of populations over time

	Outcomes for Knowledge

	20–B2.1k 

Explain that variability in a species results from heritable mutations and that some mutations may have selective advantage(s)
	
	

	20–B2.2k 

Discuss the significance of sexual reproduction to individual variation in populations and to

the process of evolution
	
	

	20–B2.3k

Compare Lamarckian and Darwinian explanations of evolutionary change
	
	

	20–B2.4k 

Summarize and describe lines of evidence to support the evolution of modern species from ancestral forms, i.e., fossil record, Earth’s history, embryology, biogeography, homologous

and analogous structures, biochemistry
	
	

	20–B2.5k 

Explain speciation and the conditions required for this process
	
	

	20–B2.6k 

Describe modern evolutionary theories, i.e., punctuated equilibrium versus gradualism
	
	

	Outcomes for Science, Technology and Society

	20–B2.1sts 

Explain that scientific knowledge and theories develop through hypotheses, the collection of evidence through experimentation, observation and the ability to provide explanations 
	
	

	Unit C: Photosynthesis and Cellular Respiration

	General Outcome 1:  Relate photosynthesis to storage of energy in organic compounds

	Outcomes for Knowledge

	20–C1.1k 

Explain, in general terms, how pigments absorb light and transfer that energy as reducing power in nicotinamide adenine dinucleotide phosphate (NADP), reduced nicotinamide adenine dinucleotide phosphate (NADPH) and finally into chemical potential in adenosine triphosphate (ATP) by chemiosmosis, describing where those processes occur in the chloroplast
	
	

	20–C1.2k 

Explain, in general terms, how the products of the light-dependent reactions, NADPH and ATP, are used to reduce carbon in the light-independent reactions for the production of glucose, describing where the process occurs in the chloroplast.
	
	

	Outcomes for Science, Technology and Society

	20–C1.1sts 

Explain how scientific knowledge may lead to the development of new technologies and new technologies may lead to scientific discovery 
	
	

	20–C1.2sts 

Explain that the appropriateness, risks and benefits of technologies need to be assessed for each potential application from a variety of perspectives, including sustainability 
	
	

	
	

	General Outcome 2:  Explain the role of cellular respiration in releasing energy from organic compounds

	Outcomes for Knowledge

	20–C2.1k 

Explain, in general terms, how carbohydrates are oxidized by glycolysis and Krebs cycle to

produce reducing power in NADH and FADH, and chemical potential in ATP, describing

where in the cell those processes occur
	
	

	20–C2.2k 

Explain, in general terms, how chemiosmosis converts the reducing power of NADH and FADH to the chemical potential of ATP, describing where in the mitochondria the process occurs
	
	

	20–C2.3k 

Distinguish, in general terms, between animal and plant fermentation and aerobic respiration
	
	

	20–C2.4k 

Summarize and explain the role of ATP in cell metabolism 
	
	

	Outcomes for Science, Technology and Society

	20–C2.1sts 

Explain that science and technology are developed to meet societal needs and expand human capability 
	
	

	20–C2.2sts 

Explain that science and technology have both intended and unintended consequences for humans and the environment
	
	

	Unit D: Human Systems

	General Outcome 1:  Explain how the human digestive and respiratory systems exchange energy and matter with the environment

	Outcomes for Knowledge
	

	20–D1.1k 

Identify the principal structures of the digestive and respiratory systems
	
	

	20–D1.2k 

Describe the chemical nature of carbohydrates, fats and proteins and their enzymes, i.e., carbohydrases, proteases and lipases
	
	

	20–D1.3k 

Explain enzyme action and factors influencing their action
	
	

	20–D1.4k 

Describe the chemical and physical processing of matter through the digestive system into the bloodstream
	
	

	20–D1.5k 

Explain how gases and heat are exchanged between the human organism and its environment, i.e., mechanism of breathing, gas exchange, removal of foreign material.
	
	

	Outcomes for Science, Technology and Society

	20–D1.1sts 

Explain that the goal of technology is to provide solutions to practical problems 
	
	

	20–D1.2sts 

Explain that the products of technology are devices, systems and processes that meet given needs; however, these products cannot solve all problems 
	
	

	
General Outcome 2 :  Explain the role of the circulatory and defense systems in maintaining an internal equilibrium

	Outcomes for Knowledge

	20–D2.1k 

Identify the principal structures of the heart and associated blood vessels, i.e., atria, ventricles, septa, valves, aorta, vena cavae, pulmonary arteries and veins, sinoatrial node
	
	

	20–D2.2k 

Describe the action of the heart and the general circulation of the blood through coronary,

pulmonary and systemic pathways
	
	

	20–D2.3k 

Describe the structure and function of blood vessels; i.e., arteries, veins, and capillaries
	
	

	20-D2.4k 

Describe the main components of blood and their role in transport and in resisting the influence of pathogens; i.e., erythrocytes, leucocytes, platelets, plasma
	
	

	20–D2.5k 

Explain the role of the circulatory system at the capillary level in aiding the digestive, excretory, respiratory and motor systems’ exchange of energy and matter with the environment
	
	

	20–D2.6k 

Explain the role of blood in regulating body

temperature
	
	

	20–D2.7k 

Describe and explain, in general terms, the function of the lymphatic system
	
	

	20–D2.8k 

List the main cellular and non-cellular components of the human defense system and describe their role, i.e., skin, macrophage, helper T cell, B cell, killer T cell, suppressor T cell, memory T cell
	
	

	Outcomes for Science, Technology and Society
	

	20–D2.1sts 

Explain how Canadian society supports scientific research and technological development that helps achieve a sustainable society, economy and environment 
	
	

	20–D2.2sts 

Explain that decisions regarding the application of scientific and technological developments involve a variety of perspectives, including social, cultural, environmental, ethical and economic considerations 
	
	

	
	


	General Outcome 3:  Explain the role of the excretory system in maintaining an internal equilibrium in humans through the exchange of energy and matter with the environment

	Outcomes for Knowledge

	20–D3.1k 

Identify the principal structures of the excretory system, i.e., kidneys, ureters, urinary bladder, urethra
	
	

	20–D3.2k 

Explain the structure and function of the nephron in maintaining normal body fluid composition, i.e., water, pH, ions
	
	

	20–D3.3k 

Describe the function of the kidney in excreting metabolic wastes and expelling them into the environment.
	
	

	Outcomes for Science, Technology and Society

	20–D3.1sts 

Explain that the goal of science is knowledge about the natural world


	
	

	General Outcome 4:  Explain the role of the motor system in the function of other body systems

	Outcomes for Knowledge

	20–D4.1k 

Explain how the motor system supports body functions, i.e., circulatory, respiratory, digestive, excretory and locomotory
	
	

	20–D4.2k  

Describe, in general, the action of actin and myosin in muscle contraction and heat production
	
	

	Outcomes for Science, Technology and Society

	20–D4.1sts 

Explain that concepts, models and theories are often used in interpreting and explaining observations, and in predicting future 
	
	

	20–D4.2sts 

Explain that the goal of technology is to provide solutions to practical problems
	
	


Skill Outcomes

	Initiating and Planning


	20-1s 

Ask questions about observed relationships and plan investigations of questions, ideas, problems and issues
	

	Performing and Recording


	20–2s 

Conduct investigations into relationships between and among observable variables and use a broad range of tools and techniques to gather and record data and information
	

	Analyzing and Interpreting


	20–3s 

Analyze data and apply mathematical and conceptual models to develop and assess possible solutions
	

	Communication and Teamwork


	20–4s 

Work as members of a team in addressing problems and apply the skills and conventions of science in communicating information and ideas and in assessing results
	


Attitude Outcomes
	Interest In Science
	20-1a 

Show interest in science-related

questions and issues and pursue personal interests and career possibilities within science-related fields
	

	Mutual Respect
	20-2a

Appreciate that scientific understanding evolves from the interaction of ideas involving people with different views and backgrounds  
	

	Scientific Inquiry
	20-3a

Seek and apply evidence when evaluating alternative approaches to investigations, problems and issues
	

	Collaboration
	20-4a 
Work collaboratively in planning and carrying out investigations, as well as in generating and evaluating ideas
	

	 Stewardship
	20-5a

Demonstrate sensitivity and responsibility in pursuing a balance between the needs of human and a sustainable environment
	

	Safety
	20-6a

Show concern for safety in planning, carrying out and reviewing activities
	


