
	Achievement Scale

	Content Area: Biology
	Grade Level: 10

	Unit: Cell Energy

	Learning Goals: 

1) Understand the structure and function of enzymes and their role in chemical reactions within a cell.

2) Understand the structure and function of carbohydrates and their role in metabolic processes within a cell.  

3) Understand the process of photosynthesis and its importance to living things. 

4) Understand the process of cellular respiration and its importance to living things. 

5) Understand the relationship between photosynthesis and cell respiration.  

6) Compare chemosynthesis to the process of photosynthesis and explain its significance in understanding the origin of life. 
7) Understand how the laws of conservation of matter and energy relate to cell metabolism. 

	Score 4: Student demonstrates in-depth inferences and applications of the learning goal(s) and can reconstruct and apply their knowledge from limited information:

1) Design an experiment that would allow you to identify an enzyme’s substrate. 
2) Explain how the chemosynthetic theory provides evidence for the origin of life. 

3) Given a reading about an ecological problem, explain how the processes of photosynthesis or cell respiration are related to the problem.

4) Discuss the possible evolutionary advantages of an organism with the ability to conduct both anaerobic and aerobic cellular respiration. 

	Score 3: Student demonstrates no major errors or omissions regarding the learning goal(s) that were explicitly taught:

1) Explain how environmental factors (pH, temperature) alter the function of enzymes. 

2) Explain the role of carbohydrates in metabolic processes within a cell.  

3) Explain the process of photosynthesis.

a) Identify and describe factors that affect the rate of photosynthesis.
b) Describe the interdependence between light and dark reactions. 
4) Compare and contrast chemosynthesis and photosynthesis.

5) Explain the process cellular respiration.
a) Compare and contrast aerobic and anaerobic cellular respiration. 

b) Identify and describe factors that affect the rate of cellular respiration.
c) Describe the interdependence of glycolysis, the Kreb’s cycle, and the electron transport chain.
d) Explain why cells need ATP for cellular metabolism.  
6) Explain the ecological relationship between photosynthesis and cell respiration.  


	Score 2: The student demonstrates no major errors or omissions regarding the simpler details and processes that support the learning goal(s).

1) In a diagram of an enzymatic reaction identify the enzyme, substrate, reactants, products and active site. 
2) Identify structure (polymers and monomers) and functions (energy storage) of carbohydrates. 

3) Write the balanced chemical equation for photosynthesis and identify its reactants and products. 

4) Know the complete name of ATP and define its role in cell metabolism. 
5) Identify the source of energy for chemosynthesis and where it occurs.

6) Write the balanced chemical equation for cellular respiration and identify its reactants and products. 
7) Label a diagram showing the interdependence of cellular respiration and photosynthesis. (p. 253, Figure 9-3)

	Score 1: With help (being given word banks, manipulated equations, retakes), the student demonstrates a partial understanding of the simpler details and processes that support the learning goal(s).

	Score 0: Even with help, no success.

	Score 4 Example Assessment Items:

Many prokaryotic cells exist completely using anaerobic respiration. Eukaryotic cells can also use anaerobic respiration in some situations. Create a hypothesis predicting how anaerobic respiration gives some organisms an evolutionary advantage. 
	Academic Vocabulary:

Chemical Reaction

Reactants 

Products

Activation Energy

Catalyst

Enzymes

Substrates

Polymer

Monomer

Carbohydrate

Protein 

Adenosine Triphosphate (ATP)

Heterotroph

Autotroph

Photosynthesis

Chloroplast

Pigment

Chlorophyll

Thylakoid

Stroma

Pigment 
	Electron Carrier

NADP+

Light-dependent reactions

Light-independent reactions

Calvin Cycle

Photosystem

Electron transport chain

ATP Synthase

Carbohydrate

Calorie

Cellular Respiration

Aerobic

Anaerobic

Glycolysis

Krebs Cycle

NAD+

Matrix

Fermentation

Mitochondria


Fermentation

Lactic Acid

Chemosynthesis

	Score 3 Example Assessment Items:
How are photosynthesis and chemosynthesis the same? How are they different? 
	
	

	Score 2 Example Assessment Items

List the reactants and products of photosynthesis. 
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