Great Valley School District


	Course Title: Biology
	Grade Level(s): 9th 

	Unit: CELL
	Time Frame: 6 weeks

	

	Stage 1: IDENTIFY DESIRED RESULTS

	Pennsylvania Content Standards

	Explain structure and function at multiple levels of organization. (S11.B.1.1)

	Major Learnings

	1. The structure and function of an object or organism are related.
2. All systems, regardless of scale, continually change, interact with one another, and need organization to function.


	Essential Questions
	Guiding Questions

	1. Why are cells the basic unit of life? (S11.B.1.1.2)

2. How are life processes carried out at the cell level? (S11.B.1.1.3) (S11.B.1.1.2) (S11.B.2.2.1)
3. How does the shape and/or chemical make-up of cell structures relate to their function?  (S11.B.1.1.1)


	1A. What are the 3 components of the cell theory? 

1B. What are the differences between eukaryotic and prokaryotic 
       cells?

1C. What are the differences between plant and animal cells? 

2A. What are the main components of a eukaryotic cell? 

2B. How does the cell membrane regulate cellular transport and 
      communication?
2C. How and where are materials processed for use or release 
       from the cell? 

2D. How is DNA used to direct protein synthesis?  What are the 
       roles of mRNA, tRNA, and ribosomes in this process?

2E. Where and how are carbohydrates converted to energy in 
       cells? 

2F. Where and how are carbohydrates produced in autotrophic 
       cells?

2G. How does the cell reproduce?    

3A. How does a phospholipid’s structure relate to its functioning in 
      the bilayer?

3B. How does the structure of DNA relate to its function as a 
      template for protein synthesis?

3C. How does the structure of ATP relate to its function as an 
       energy storage molecule? 

	Knowledge/Skills

	Students will know (knowledge):
1. 3 components of the cell theory
2. Differences between

a.  Eukaryotic and Prokaryotic cells
b. Plant and Animal cells

3. Parts of the eukaryotic cell:

a. Nucleus (envelope, pores, chromatin, nucleolus)

b. Cell membrane (bilayer, channels, receptors)

c. ER (Smooth and Rough)

d. Golgi Apparatus

e. Vacuoles & Vesicles

f. Lysosome

g. Ribosomes

h. Cytoskeleton & Centrosome (Centrioles)

i. Mitochondria

j. Chloroplasts

k. Cell Wall

4. Membrane Functions

a. Phospholipid Bilayer and Semipermeable

b. Active and Passive Transport

c. Diffusion and Osmosis

d. Endocytosis and Exocytosis

e. Cell signaling 

5. Structure and Function of DNA, mRNA, tRNA, and ribosome in protein synthesis.

6. Steps of protein synthesis

7. Chemical equation for photosynthesis, fate/uses of substrates and products
8. Chemical equation for respiration; fate/uses of substrates and products

9. Use of ATP as energy currency

10. Stages of the cell cycle:

a. Interphase 

i. DNA replication occurs
ii. Replication is semiconservative
b. Mitosis (P-M-A-T)

c. Cytokinesis

	Students will be able to (skills):
1. Identify the differences between different kinds of cells (specialized cells) (CLASS)
2. Predict the movement of water and other materials into/out of a cell based on principles of diffusion and selective permeability (PRE)
3. Transcribe and translate a gene fragment into an amino acid sequence (PRO, SEQ)
4. Identify the key stages of the cell cycle (CLASS)  
5. Compare and contrast photosynthesis and respiration in plants and animals (IAE, VAR)


	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
	

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	Cell Structure (+Activity; model, etc)

Cell Structure/Function Lab (Specialized cells) 
Membrane Structure and Function

Membrane Activities Overview

Diffusion and Osmosis Lab
Cell Energetics Overview

Respiration and Photosynthesis Lab (Elodea) 

Chromosome Structure
DNA model
DNA Replication (Diagram; Computer simulation)

Mitosis Activity (Diagram scramble; Review onion root stages; Cancer reading/case study)

Transcription/Translation Stages (Diagram)
Protein Pins – Levels of Protein
Protein synthesis activities (Gene decoding problems; simulations)
Day in the Life of a Cell (Cell Activities Overview)



	Vocabulary

Active transport

Amino Acid

Anaphase 

ATP

Cell Membrane

Cell Wall

Cellular Respiration

Centrosome (Centriole)

Chloroplast

Chromatin

Cytokinesis

Cytoskeleton

Diaphragm

Diffusion

DNA

Endocytosis

Endoplasmic Reticulum (smooth & rough)

Eukaryotic

Exocytosis

Facilitated diffusion

Glucose

Golgi Apparatus

Homeostasis

Interphase

Lysosome

Membrane channel

Membrane receptor

Metaphase

Mitochondrion

Mitosis

mRNA

Nuclear envelope

Nuclear pores

Nucleolus

Nucleus

Osmosis

Phospholipid bilayer

Photosynthesis

Polypeptide (Protein)

Prokaryotic

Prophase

Ribosome

Telophase

Transcription

Translation

tRNA

Vacuole

Vesicle


