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	Stage 1 Desired Results

	ESTABLISHED GOALS:
BIOLOGY:
MC.1.B.1 - Describe the structure and function of the major organic molecules found in living systems

MC.1.B.2 - Describe the relationship between an enzyme and its substrate molecule(s)

MC.1.B.3 - Investigate the properties and importance of water and its significance for life

MC.1.B.4 - Explain the role of energy in chemical reactions of living systems
LITERACY: 
CCSS.ELA-Literacy.RST.9-10.3 Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined in the text. 
CCSS.ELA-Literacy.RST.9-10.4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context.
CCSS.ELA-Literacy.RST.9-10.7 Translate quantitative or technical information expressed in words in a text and translate information expressed visually or mathematically into words.
CCSS.ELA-Literacy.RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging conclusions with other sources.
MATH:
CCSS.Math.Content.HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays
	Transfer (BIG IDEA)

	
	Students will be able to independently use their learning to…

Apply their knowledge of the biochemistry of biological molecules (carbohydrates, lipids, proteins, and nucleic acids) to understand that the characteristics of life are emergent properties due to the complexity of life at the molecular level.


	
	Meaning

	
	UNDERSTANDINGS (1-4)	

Students will understand that…
1. Chemical reactions allow living things to grow, develop, reproduce and adapt. 
2. Having background knowledge in basic chemistry will allow one to appreciate and better understand all life processes. 
3. Large biological molecules are composed of smaller subunits called monomers.
4. The processes of hydrolysis and condensation constantly occur within cells to either join or break apart monomers into polymers and vice versa

	ESSENTIAL QUESTIONS (One for each understanding) 

Students will keep considering…
1. How is matter connected to biological processes? 
2. Why water is considered a universal solvent? 
3. How do the properties of water contribute to
4. Why do our bodies require a balance of organic macromolecules? 
5. What elements make up most macromolecules?
6. What monomer makes up each of the 4 types of macromolecules?
7. Explain how condensation and hydrolysis work within an organism to make or break down polymers into monomers?
8. Why are enzymes essential for the metabolic processes of life?
9. What is denaturation and name 3 things that can denature enzymes?
10. How are chemical reactions related to growth and development? 


	
	Acquisition—What knowledge and skills will students learn?

	
	Students will know: (Noun)

· There are four types of biological macromolecules. 
· The properties of water made it well-suited to maintain homeostasis in a living organism. 
· Enzymes affect the rates of reactions. 
· Biochemical reactions can be represented by chemical equations. 
· The four essential elements C, H, O, and N comprise most macromolecules. 
· Bonds are fundamental to energy production and storage (teach ionic/covalent at honors level). 
· Atoms are the foundation of biological chemistry and the building blocks of all living organisms. 
	Students will be skilled at: (Verb)

· Identify the structure and function of the four types of organic macromolecules. 
· Diagram the structure of an atom (carbon, hydrogen, and oxygen) and a molecule (water). 
· Compare and contrast covalent and ionic bonds (honors). 
· Evaluate why the structure of water makes it a good solvent (polar molecule). 
· Relate energy changes to chemical reactions. 
· Summarize the importance of enzymes in living organisms. 
· Explain the parts of chemical reactions (coefficients, reactants, products)... 
· Create a chart of the 4 macromolecules including their function, monomer, and examples.
· Compare and contrast hydrolysis and condensation.

	Stage 2 – Evidence

	Evaluative Criteria
	Assessment Evidence—How will you determine if they’ve reached the goals of stage 1?

	Lab reports for each investigation conducted demonstrating:
· Reasonable predictions (hypotheses)
· Clear documentation of data in the form of sketches, tables, charts, graphs, etc.
· Accurate usage of terminology relating what was learned
· Conclusion uses supporting data to argue for or against the original hypothesis
· Lab reports will be graded using a RUBRIC for formatting, scientific accuracy, and grammar

	PERFORMANCE TASK(S):

FORMATIVE:
Student understanding will be periodically assessed using one of the following tools:
· Daily opener question
· Cold Call Questioning
· Personal whiteboard activities
· Group activity
· Online activity
· Muddiest Point
· Minute Paper
· Exit slips

SUMMATIVE:
· Written Formal Lab Reports:  CCSS.ELA-Literacy.RST.11-12.7-8
Students will create a written record of their labs on evolutionary processes.  Lab reports will be placed into their interactive science notebook and turned in for evaluation against the supplied rubric.
· Formal Lab reports on: 
· pH and Water (Arkansas & Mississippi Waterways)
· McMush (Macromolecule testing)
· Turnip Catalase lab
· A unit exam over:
· Properties of Water
· Macromolecules, Enzymes, & Energy	


	Modifications for GT/IEP/504/ELL
	

	· IEP/504 receive preferential seating, extended time, repetition of directions and explanations, and shortening of tests and assignments as needed
· ELL receive peer tutoring and grouping for labs and activities, both written and verbal directions, access to online translator, use of language dictionaries, and reduction in writing assignments if needed
· GT receive alternate, problem-solving labs and activities, statistical analysis of quantitative lab data using Chi-square and null hypotheses, movement through learning at their own pace (may work ahead, do additional research on topics, etc.)
	

	Stage 3 – Learning Plan—Day by Day Plan/Activities to Reach the Goals

	Properties of Water

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	1
	[image: ]OBJECTIVE
· TLW understand that the unique properties of water are due to its polarity.
[image: ]OPENER
· Draw a molecule of water and label the atoms and the charge on each end of this polar molecule.
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Start Nearpod slideshow on Water properties
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· Download Notes over water and begin studying for test

[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Review the Polar nature of water

	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board
· PowerPoint
· YouTube video
· Moodle
· Laptops

	[image: ]
· Class Discussion
· Cold call questioning


	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	2
	[image: ]OBJECTIVE
· TLW understand that the unique properties of water are due to its polarity.
[image: ]OPENER
· What is the actual charge on a molecule of water and explain why this is its charge?
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Continue Nearpod slideshow notes on the emergent properties of water

[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· Why does ice float activity?
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Review specific heat of water, its cooling properties, and its density as a liquid and solid
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board
· PowerPoint
· YouTube video
· Moodle
· Laptops 
	[image: ]
· Class Discussion
· Cold calling

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	3
	[image: ]OBJECTIVE
· TLW understand that the unique properties of water are due to its polarity.
[image: ]OPENER
· Make a sketch of two molecules properly aligned with each other.
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Complete Nearpod on water properties
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· Introduce pH scale and acid rain from emissions of factories (pre-lab)
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Review the effects of extreme pH on organisms
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board
· PowerPoint
· YouTube video
· Moodle
· Laptops 
	[image: ]
· Class Discussion

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	4
	[image: ]OBJECTIVE
· TLW understand that the unique properties of water are due to its polarity.
[image: ]OPENER
· Explain what happens to an ionic compound placed in water such as NaCl including a drawing of the hydration shell formed.


	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 PREAP ONLY
· Pre-Lab
· Watersheds in Arkansas
· Emissions in Arkansas that can cause acid rain
· Safe pH ranges in waterway
· EPA and Clean Water Act in 1976
· Pre-Lab
· Properties of Water
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
·  Review parts of formal lab report
· Download lab report guidelines & template
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Explain sample stations & how to use probe and lab quest
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board
· PowerPoint
· YouTube video
· Moodle
· Laptops
	[image: ]
· Class Discussion
· 

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	5
	[image: ]OBJECTIVE
· TLW understand that the unique properties of water are due to its polarity.

	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Lab: The Case of Acid Wastes in Arkansas & Mississippi Waterways PreAP Biology
· Lab: Properties of Water Biology I


	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Lap tops
· pH probes
· lab quests 
	[image: ]
· data review

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	6
	[image: ]OBJECTIVE
· TLW understand that the unique properties of water are due to its polarity.
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Test Over Properties of Water

[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Download slideshow on Bioenergetics and questions
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· PowerPoint
· Moodle
· Laptops
	[image: ]
· Test grade

	Enzymes and Energy

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	7
	[image: ]OBJECTIVE
· TLW understand that energy and enzymes are required for all metabolic reactions in organisms.
 [image: ]OPENER
· Describe and give an example of a biological enzyme.
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Complete formal lab report on acid rain and pH in Arkansas and Mississippi River waterways
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· View and take notes on Bozeman video Enzymes

[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Submit lab report
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board
· YouTube video
· Moodle
· Laptops
	[image: ]
· Class Discussion

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	8
	[image: ]OBJECTIVE
· TLW understand that energy and enzymes are required for all metabolic reactions in organisms
[image: ]OPENER
· What is activation energy and what is the effect of an enzyme on this type of energy?


	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Start Enzymes - Biological Catalyst slideshow with questions
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· Download Enzyme notes with worksheet; read and answer
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Review enzymes, substrates, active sites, and induced fit
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board
· PowerPoint
· YouTube video
· Moodle
· Laptops
· Exit slips 

	[image: ]
· Cold call questioning

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	9
	[image: ]OBJECTIVE
· TLW understand that energy and enzymes are required for all metabolic reactions in organisms
[image: ]OPENER
· What is denaturing of enzymes and list 3 things that denature enzymes in organisms?

	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Continue Enzymes - Biological Catalyst slideshow with questions

[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· Understanding graphs of activation energy with & without an enzyme

[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Review denaturing of enzymes

	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board
· PowerPoint
· Moodle
· Laptops 

	[image: ]
· Class Discussion & questioning

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	10
	[image: ]OBJECTIVE
· TLW understand that energy and enzymes are required for all metabolic reactions in organisms
[image: ]OPENER
· Energy for life comes from the ____ and is stored as _______ energy in the chemical bonds of sugars.

	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Start Bioenergetics slideshow with questions
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· Enzyme and Energy Animation; graph 2 reactions & describe
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Review anabolic and catabolic reactions & their energy requirements
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board
· PowerPoint
· Moodle
· Laptops 
	[image: ]
· Class Discussion & questioning

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	11
	[image: ]OBJECTIVE
· TLW understand that energy and enzymes are required for all metabolic reactions in organisms
[image: ]OPENER
· Compare & contrast exothermic and endothermic reactions.

	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Finish Bioenergetics slideshow with questions
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· Post to energy and enzyme question & answer forum.
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board & Projector
· PowerPoint
· Moodle
· Laptops
	[image: ]
· Class Discussion & questioning

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	12
	[image: ]OBJECTIVE
· TLW understand that energy and enzymes are required for all metabolic reactions in organisms.

	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 

· Catalase Lab (effect of catalase on H2O2)

	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Glassware
· Catalase from turnips, liver, or potato
· Flasks with stoppers
· Capped tubes
· Racks
· Plastic tubing
· Pans with water
	[image: ]
· Data analysis

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	13
	[image: ]OBJECTIVE
· TLW be able to describe the structure and function of the major organic molecules found in living systems
[image: ]OPENER
· Name the 4 macromolecules in organisms and give ONE function of each in the body.
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Start slideshow with questions on Macromolecules (Carbohydrates)
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· Start answering Macromolecule worksheet
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Review carbohydrates
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board & Projector
· PowerPoint
· Moodle
· Laptops
	[image: ]
· Class Discussion & questioning

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	14
	[image: ]OBJECTIVE
· TLW be able to describe the structure and function of the major organic molecules found in living systems
[image: ]OPENER
· Name the 3 main elements that make up ALL macromolecules.
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Continue slideshow with questions on Macromolecules (lipids)
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· Continue answering Macromolecule worksheet
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Review lipids
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board & Projector
· PowerPoint
· Moodle
· Laptops
	[image: ]
· Class Discussion & questioning

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	15
	[image: ]OBJECTIVE
· TLW be able to describe the structure and function of the major organic molecules found in living systems
[image: ]OPENER
· Compare and contrast mono-, di-, and poly- saccharides.

	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Continue slideshow with questions on Macromolecules
(nucleic acids)
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· Continue answering Macromolecule worksheet
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Review DNA and RNA
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board & Projector
· slideshow
	[image: ]
· Class Discussion & questioning

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	16
	[image: ]OBJECTIVE
· TLW be able to describe the structure and function of the major organic molecules found in living systems
[image: ]OPENER
· Give 4 uses for proteins in the body.

	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Finish slideshow with questions on Macromolecules
(Proteins)
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science1.png]Activity #2 
· Submit Macromolecule worksheet
[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/Activity%20Monitor.png]Closure/Homework
· Review proteins and amino acids
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Smart Board & Projector
· slideshow
	[image: ]
· graded worksheet

	DAY
	OBJECTIVE/OPENER/DUE
	ACTIVITIES
	MATERIALS/EQUIPMENT
	ASSESSMENT

	17
	[image: ]OBJECTIVE
· TLW be able to describe the structure and function of the major organic molecules found in living systems
	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/applications-science.png]Activity #1 
· Unit Test over Enzymes, Energy, and Macromolecules

	[image: http://www.oncoursesystems.com/http:/www.biologyalive.com/life/images/microscope.png]
· Moodle
· Laptops
	[image: ]
· Test Grade
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