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Cells Unit by Science Island
 
Unit Planning

Science Island’s Biology Units are stand-alone curriculum resources. The foundation of this curriculum is the PowerPoint Digital Textbook. 

No textbook, no problem! 

Have a textbook that works well for your students? Lucky! 

Either way, the digital chapters in this curriculum are comprehensive enough to be used alone OR they can make the science in a huge, scary textbook much more student-friendly with clear, concise content and amazing images. And, since these PowerPoints (and almost everything else in the curriculum) are EDITABLE, you have the option of tweaking things to make them EXACTLY what you need for your classroom.

Each chapter includes:

1. PowerPoint 
· Comes with 3 versions of student notes for easy differentiation. Just select the version that works best for your students. 
· Teacher Notes that explain content or images, provide background information, or suggest instructional strategies are included and can be viewed in PowerPoint’s “View>Notes Page” or “Slide Show>Presenter View”.
· The Pacing Guide suggests presenting the PowerPoints in sections of about 10-20 minutes at a time.
· If you’re using a flipped classroom model, these presentations can be uploaded to a classroom site as long as it is password protected and for the use of your students only. There are also links to narrated versions of the PPTs that students can access from a private You Tube channel.

2. Supplements for Instruction and Assessment
· This component of the curriculum includes the “day-to-day” teaching materials you need to facilitate student understanding of concepts and assess their mastery of the content.
· Activities vary from chapter to chapter, but generally include bell ringers, cooperative learning activities, worksheets for classwork or homework, hands-on experiences, a lab, quizzes and a test.
· In the Pacing Guide, I include the activities in the order in which I would present them, but the timing and implementation is completely up to you. Here are a couple of things to consider:
· Bell Ringers: My bell ringers are called “3-a-Day’s” because they consist of 3 questions each day. I provide two formats for these: a Print version that works well for student notebooks such as INBs and a PowerPoint version that will help you save paper. Students can answer these on their own paper or use the blank answer sheets provided. Each chapter includes 10 questions, but the chapter may not take 10 days. Either squeeze the extra questions in at other times (an exit pass, for example) or just select the questions you like best. These efficient class-starters should take about 5 minutes, which gives you enough time to take attendance and handle classroom routines.
· I’m a BIG FAN of small group work because I think, with proper classroom management, students can process information best when working with their peers. So, most activities can be used in pairs or other small group arrangements. 
· Concept Reviews and the Review Sheet: I’m also a BIG FAN of NOT grading everything! These activities will reinforce concepts and be very helpful to students in preparing for the test, but I would not spend time grading them. These work well when assembled into a packet to be used for on-going homework throughout the chapter. To motivate students to complete these, I like to randomly offer surprise bonuses such as extra points for completion or letting them use these assignments on a quiz. Reviewing these is also a great way to spend the last few minutes of class when you have a little time to kill.

3. Task Cards
· Each task card set includes 35 cards and a PowerPoint Review with all the answers.
· A variety of implementation suggestions is given in each task card file. If you use all the task cards in a station activity, it will probably take an entire class period.
· The content covered on the task cards is in the same order as it is presented in the PowerPoints, so you can chunk this activity into 2 or 3 sections, if you prefer.
· Once completed, you can use the PowerPoint Review to go over answers with the whole class. This is a great way to review a day or two before the test.







Materials for Labs & other Activities

Chapter 4: Cells

(1) Diffusion & Osmosis Demos

Materials for each class:
· onion 
· knife and cutting surface such as a cutting board
· 3 beakers, 400-600 mL
· food coloring, any color
· two celery stalks
· tap water, about 1 liter
· distilled water, about 500 mL
· salt, about 12-15 grams 
· Optional: an additional beaker & hot and cold water, about 500 mL each




















(2) Osmosis Lab

Materials for 6 groups
	
	Laboratory Equipment
	Consumables

	Microscope, 6
Microscope slides, 6
Coverslips, 6
Forceps, 6
Droppers or disposable pipettes, 12
Beakers
· 50 mL, 12 
· 400 mL, 18 (or plastic cups)
Knives or scalpels, 6
Balance, 6
Large Beakers or Flasks for solutions
· 1 L, 3
Optional, microscope lens camera adapter1 
	Potatoes2, 6 large
Red onion3, 1 large
Sugar4, 250 g (about 1 ¼ cups)
Distilled water5, 2 L
Parafilm, plastic wrap or aluminum foil
Paper towels















Chapter 5: Photosynthesis

(1) Chlorophyll Fluorescence Demo

Materials for each class:
· Equipment:
· hot plate or microwave for heating water
· thermometer 
· container for hot water such as Pyrex 1-cup measuring cup or 400-500 mL beaker
· glass stirring rod
· test tube, 2, about 16mm x 150mm or larger
· small funnel that will fit into the test tube
· black light (I used an Escolite UV flashlight from Amazon, $12.99)
· test tube rack or holder
· Consumables:
· spinach leaves
· acetone
· filter paper
· water













(2) Rate of Photosynthesis Lab

Materials for 6 groups

	Laboratory Equipment
	Consumables

	Syringes1, 10-12 cc, 12
Test tube rack or other type of stand that will hold syringes upright, 12
Timer, 6
Light Source2, 6 
Paper hole punch, 6
Forceps3, 6 
Beakers, 50 mL, 6
Bottle with lid, about 500 mL
	Spinach leaves, 18-24 4 
Baking soda solution5, about 300 mL prepared, requires:
· 3 g baking soda
· 300 mL water
· 1 drop dishwashing liquid






Chapter 6: Cellular Respiration

(1) Mitochondrion Model Activity

Materials for each Model (Students may work alone, in pairs or groups of 3)
· Colored paper, in at least 4 different colors (Optional: Use white copy paper and let students color the components of the model.) 
· Scissors
· Transparent tape






(2) Fermentation Lab

Materials for 6 lab groups

	Laboratory Equipment
	Consumables

	Balance, 6
Test tube, about 150 x 16, 6
Test tube rack
Timer, 6
Stirring rod, 6
Beakers1, 50 mL, 2
Falcon tubes6 with lids, 50 mL, 18
Holder or rack for Falcon tubes, 6
Graduated cylinders7, 10 mL, 18
Thermometer, 3
Beakers8, 250 mL, 3
	Yeast2, 30 g  
Sugar, 30 g
Filter paper3, 12
Parafilm4 
Janus Green B5 indicator
Water at 3 different temperatures9:
· About 20 C or Room temperature
· About 40 C, warm
· About 90 C, hot





















Pacing Guide for Cells Unit

This SUGGESTED Pacing Guide includes classroom activities for approximately 29 school days. This guide is based on class periods that are approximately 50-60 minutes in length.

The charts are EDITABLE so you can sequence activities in the order you prefer as well as add and delete activities according to the needs of your students and the requirements of your particular teaching situation.

Please refer to the Teacher’s Guide for each individual chapter to see more details about each activity listed in this Pacing Guide.

The columns in the chart represent:
1. Days: I grouped activities by days. So, everything listed under 1 Day is what I would suggest including in your plan for that day. Some days may run long while others will certainly run short and leave you with time left-over. Some adjustments will be necessary as you adapt this plan to fit your classroom. Here are a few suggestions to help you with timing:
· Have Task Cards ready and copy materials at least a day or two in advance, so you can use them on days when planned activities end early. For example, if you find yourself with 10 minutes at the end of class, you can pull out a few task cards or hand out a concept review or chapter review sheet.
· Having lab equipment, models and posters in easily accessible locations in the classroom gives you the opportunity for a few minutes of review whenever time permits.
· If some activities run long, allow students to complete work at home and bring it back the next day. 
2. Source: This tells you where to find the activity in the Chapter Zip File. In some cases, the activities are “suggested” and not included in the Unit. 
3. Activity: The name of the activity as it is listed in the Chapter file so you can find it quickly. 
4. NGSS: See details in the following section.









Next Generation Science Standards for Biology
Each chapter chart in this suggested pacing guide includes a column labeled “NGSS”, which is then subdivided into 3 columns:  Science and Engineering Practices (SEP), Disciplinary Core Ideas (DCI) and Crosscutting Concepts (CC). For each instructional activity, I listed the primary correlation, as I see it, for each dimension. I did not list them on summary activities such as review sheets or assessments. I also listed possible Performance Expectations that could be assessed at the end of the chapter. Feel free to adjust this column based on your school’s adherence to and application of the NGSS. 

Scientific and Engineering Practices (SEP)
For SEP, the numbers 1-8 will be listed in the chart.

1. Asking Questions and Defining Problems. A practice of science is to ask and refine questions that lead to descriptions and explanations of how the natural and designed world works and which can be empirically tested.
2. Developing and Using Models. A practice of both science and engineering is to use and construct models as helpful tools for representing ideas and explanations. These tools include diagrams, drawings, physical replicas, mathematical representations, analogies, and computer simulations.
3. Planning and Carrying Out Investigations. Scientists and engineers plan and carry out investigations in the field or laboratory, working collaboratively as well as individually. their investigations are systematic and require clarifying what counts as data and identifying variable or parameters.
4. Analyzing and Interpreting Data. Scientific investigations produce data that must be analyzed in order to derive meaning. Because data patterns and trends are not always obvious, scientists use a range of tools – including tabulation, graphical interpretation, visualization, and statistical analysis – to identify the significant features and patterns in the data. Scientists identify sources of error in the investigations and calculate the degree of certainty in the results. Modern technology makes the collection of large data sets much easier, providing secondary sources for analysis.
5. Using Mathematics and Computational Thinking. In both science and engineering, mathematics and computation are fundamental tools for representing physical variables and their relationships. They are used for a range of tasks such as constructing simulations; statistically analyzing data; and recognizing, expressing, and applying quantitative relationships.
6. Constructing Explanations and Designing Solutions. The products of science are explanations and the products of engineering are solutions.
7. Engaging in Argument from Evidence. Argumentation is the process by which explanations and solutions are reached.
8. Obtaining, Evaluation, and Communicating Information. Scientists and engineers must be able to communicate clearly and persuasively the ideas and methods they generate. Critiquing and communicating ideas individually and in groups is a critical professional activity.


Disciplinary Core Ideas (DCI)
For the chart, the shorthand notation (in bold) will be listed.

LS1.	From Molecules to Organisms: Structures and Processes
		A  Structure and Function
		B  Growth and Development of Organisms
		C  Organization for Matter and Energy Flow in Organisms 
		
LS2.	Ecosystems: Interactions, Energy, and Dynamics
		A  Interdependent Relationships in Ecosystems 
		B  Cycles of Matter and Energy Transfer in Ecosystems
		C  Ecosystem Dynamics, Functioning, and Resilience
		D  Social Interactions and Group Behavior

LS3.	Heredity: Inheritance and Variation of Traits
		A  Inheritance of Traits 
		B  Variation of Traits

LS4.	Biological Evolution: Unity and Diversity
		A  Evidence of Common Ancestry and Diversity
		B  Natural Selection
		C  Adaptation
		D  Biodiversity and Humans

Crosscutting Concepts (CC)
When a crosscutting concept seems particularly applicable, it will be listed according to the numbers below, 1-7.

1. Patterns. Observed patterns of forms and events guide organization and classification, and they prompt questions about relationships and the factors that influence them.
2. Cause and Effect. Events have causes, sometimes simple, sometimes multifaceted. A major activity of science is investigating and explaining causal relationships and the mechanisms by which they are mediated. Such mechanisms can then be tested across given contexts and used to predict and explain events in new contexts.
3. Scale, Proportion, and Quantity. In considering phenomena, it is critical to recognize what is relevant at different measures of size, time and energy and to recognize how changes in scale, proportion or quantity affect a system’s structure or performance.
4. Systems and System Models. Defining the system under study – specifying its boundaries and making explicit a model of that system – provides tools for understanding and testing ideas that are applicable throughout science and engineering.
5. Energy and Matter. Flows, cycles, and conservation. Tracking fluxes of energy and matter into, out of, and within systems helps one understand the systems’ possibilities and limitations.
6. Structure and Function. The way in which an object or living thing is shaped and its substructure determine many of its properties and functions.
7. Stability and Change. For natural and built systems alike, conditions of stability and determinants of rates of change of a system are critical elements of study.

Performance Expectations
Performance expectations that could be assessed after instruction are listed in the chart by the notation in bold. 


HS-LS1-2: Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multicellular organisms. 

HS-LS1-5: Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy.

HS-LS1-7: Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food molecules and oxygen molecules are broken and the bonds in new compounds are formed resulting in a net transfer of energy.





The “Cells” Unit includes 3 Chapters. These chapters are numbers 4, 5 & 6 in the Science Island Biology Curriculum.

Chapter 4: Cells
I. Introduction to Cells
II. Membrane Structure and Function
III. Organelles
IV. Cytoskeleton and Cell Movement

Chapter 5: Photosynthesis
I. Introduction to Photosynthesis
II. Light Reactions
III. Calvin Cycle

Chapter 6: Cellular Respiration
I. Introduction to Cellular Respiration
II. Glycolysis
III. Krebs Cycle
IV. Electron Transport Chain
V. Fermentation

Expanded outlines and key terms are included in each chapter section.

Chapter 4: Cells (About 12 Days)

Cells Expanded Outline 
I. Introduction to Cells (PPT Slides1-16, Key Terms 1-7, Task Cards 1-6)
· Microscopes
· Cell Theory
· Types of cells: prokaryotic & eukaryotic, plant & animal
II. Membrane Structure and Function (PPT Slides 17-38, Key Terms 8-21, Task Cards 7-17)
· Phospholipid bilayer
· Passive and active transport
· Tonicity
III. Organelles (PPT Slides 39-56, Key Terms 22-33, Task Cards 18-27)
· Structure and function of major organelles
· Path of cell products
IV. Cytoskeleton and Cell Movement (PPT Slides 57-69, Key Terms 34-40, Task Cards 28-30; Task Cards 31-35 are review)	
· Microtubules, microfilaments, and intermediate filaments
· Structure and function of cilia and flagella 

Key Terms:
· 


1
©Science Island
1. Robert Hooke
2. Leeuwenhoek
3. cell theory
4. prokaryote
5. eukaryote
6. plant cells
7. animal cells
8. plasma membrane
9. phospholipid bilayer
10. selective permeability
11. passive transport
12. simple diffusion
13. facilitated diffusion
14. osmosis
15. hypertonic
16. isotonic
17. hypotonic
18. plasmolysis
19. vesicle
20. endocytosis
21. exocytosis
22. organelle
23. cytoplasm
24. nucleus
25. nucleolus
26. ribosome
27. rough and smooth endoplasmic reticulum
28. Golgi apparatus
29. vacuoles
30. large central vacuole
31. lysosome
32. chloroplast
33. mitochondrion
34. cytoskeleton
35. microtubules
36. microfilaments
37. intermediate filaments
38. flagella
39. cilia
40. cell movement



Cells Resources included in this Unit:
1) PowerPoint & Notes (PPT) – Slide numbers are listed in the chart 
· Plus links to narrated PowerPoint videos
2) Supplements – File numbers are listed in parentheses so you can find them quickly. The Teacher’s Guide in the “Read First” document gives an overview of each activity.
3) Task Cards – These can be used as a station activity that will require most of a class period OR use one at a time or a few at a time throughout the chapter. Includes a PPT Review with answers. 

Suggested resources:
1) Cells Review Qubes 
2) Literacy Strategies for Biology: The Plasma Membrane
3) Literacy Strategies for Biology: Cells and Organelles
4) Graphic Organizers – Includes K-W-L 
5) Video: The Inner Life of the Cell (Full Version, about 8 minutes), Available on You Tube: https://www.youtube.com/watch?v=B_zD3NxSsD8 

	Day
	Source
	Activity
	NGSS

	
	
	
	SEP
	DCI*
	CC

	1
	suggested
	K-W-L Cells
	
	
	

	
	suggested
	The Inner Life of the Cell Video
	
	
	

	
	PPT
	Section 1: Slides 1-16
	
	LS1.A
	

	
	Supplements
	Cell Types Activity (3)
	2
	
	

	
	PPT
	Section 2: Slides 17-20 with Plasma Membrane Structure Diagram
	
	
	

	
	Supplements
	Plasma Membrane Structure (4)
	
	
	7

	2
	Supplements
	3-a-Day’s Bell Ringer (1 & 2)
	
	
	

	
	Supplements
	Diffusion & Osmosis Demos (6)
	6
	
	2

	
	PPT
	Section 2: Slides 21-28
	
	LS1.A
	

	
	suggested
	Literacy Strategies for Biology: The Plasma Membrane
	
	
	

	3
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	Task Cards
	1-17 in stations
	
	
	

	
	Supplements
	Membrane Transport Graphic Organizer (5)
	
	
	5

	
	Supplements
	Concept Review 1 (8)
	
	
	

	4
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	Supplements
	Osmosis Lab, Day 1 (10)
	3
	
	7

	5
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	Supplements
	Osmosis Lab, Day 2
	5
	
	

	
	Supplements
	Introduce Cell Analogy Project (16)
	
	LS1.A
	4

	6
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	Supplements
	Intro to Cells Quiz (11) combined with Lab Quiz (10)
	
	
	

	
	PPT 
	Section 3: Slides 39-56
	
	LS1.A
	

	
	Supplements
	Cell Analogy Project – Example Analogy 
(Continue providing time for work and/or questions on subsequent days)
	
	
	

	7
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	PPT
	Section 4: Slides 57-69
	
	LS1.A
	

	
	Supplements
	Concept Review 2 (14)
	
	
	

	8
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	Supplements
	Cell Stations Activity (13)
	8
	
	6

	9
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	Supplements
	Cell Structures Quiz (17)
	
	
	

	
	Task Cards
	Complete Task Cards in stations
	
	
	

	
	suggested
	Cells Review Qubes or Literacy Strategies: Cells & Organelles
	
	
	

	10
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	Task Cards
	PowerPoint Review
	
	
	

	
	Supplements
	Review Sheet (19)
	
	
	

	
	suggested
	Complete K-W-L
	
	
	

	11
	Supplements
	Cells TEST (21)
	
	
	

	12
	Supplements
	Cell Analogy Project Due today or at a later date
	2
	
	

	12
	Total Days
	
	



NGSS Performance Expectations 

HS-LS1-2: Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multicellular organisms.
· 


Chapter 5: Photosynthesis (About 9 Days)

Photosynthesis Expanded Outline 
I. 	Introduction to Photosynthesis (PPT Slides 1-32, Key Terms 1-18, Task Cards 1-22)
· Autotrophs and heterotrophs
· Chloroplast structure
· Visible light and chlorophyll
II.	Light Reactions (PPT Slides 33-48, Key Terms 19-25, Task Cards 23-29)
· Photosystems II & I
· Electron transport chain and chemiosmosis
· Inputs and outputs
III. Calvin Cycle (PPT Slides 49-66, Key Terms 26-31, Task Cards 30-35)
· Inputs and outputs
· Carbon fixation, reduction and production of G3P
· Regeneration of RuBP


Key Terms:

· 
1. photosynthesis
2. autotrophs
3. heterotrophs
4. producer
5. consumer
6. chloroplast
7. stroma
8. thylakoids
9. granum
10. mesophyll
11. stomata
12. glucose
13. veins
14. visible light
15. chlorophyll
16. pigment
17. ATP
18. NADPH
19. light reactions
20. photosystems II & I
21. reaction center
22. primary electron acceptor
23. electron transport chain
24. chemiosmosis
25. ATP synthase
26. Calvin Cycle
27. carbon fixation
28. RuBP
29. reduction
30. G3P
31. carbon cycle







Photosynthesis Resources included in this Bundle:
1) PowerPoint & Notes (PPT) – Slide numbers are listed in parentheses
· Plus, links to narrated PowerPoint videos
2) Supplements – File numbers are listed in parentheses. Teacher’s Guide in the “Read First” document gives an overview of each activity.
3) Task Cards – These can be used as a station activity that will take most of a class period OR use one at a time or a few at a time throughout the chapter. Includes a PPT Review. 

Suggested resources:
1) Photosynthesis Review Qubes 
2) Graphic Organizers – Includes Brainstorming Organizer
3) Literacy Strategies for Biology: Photosynthesis & Cellular Respiration



	Day(s)
	Source
	Activity
	NGSS

	
	
	
	SEP
	DCI
	CC

	1
	suggested
	Brainstorming Graphic Organizer – “Everything you know about Photosynthesis”
	
	
	

	
	PPT
	Section 1: Slides 1-20
	
	LS1.C
	

	
	Supplements
	Photosynthesis Diagrams & Study Guide (9): Equation Diagram and Study Guide 1-5
	
	
	5

	2
	Supplements
	3-a-Day’s Bell Ringer (1 & 2)
	
	
	

	
	PPT
	Section 1: Slides 21-32
	
	LS1.C
	

	
	Supplements
	Concept Review 1 (4)
	
	
	

	
	Supplements
	ATP Diagram and Study Guide (3)
	2
	
	6

	3
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	Supplements
	Intro to Photosynthesis Quiz (7)
	
	
	

	
	Supplements
	Chlorophyll Fluorescence Demo (6)
	
	
	2

	
	Task Cards
	1-22 in stations
	
	
	

	4
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	PPT
	Section 2: Slides 33-48
	
	LS1.C
	

	
	Supplements
	Photosynthesis Diagrams & Study Guide: Light Reactions Diagram and Study Guide 6-15 
	2
	
	

	5
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	PPT
	Section 3: Slides 49-66
	
	LS1.C
	

	
	Supplements
	Photosynthesis Diagrams & Study Guide: Calvin Cycle Diagram and Study Guide 16-21 
	2
	
	

	
	Supplements
	Concept Review 2 (11)
	
	
	

	6
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	Supplements
	Photosynthesis Lab (10)
	3
	
	2

	7
	Supplements
	3-a-Day’s Bell Ringer 
	
	
	

	
	Supplements
	Lab Quiz (10)
	
	
	

	
	Task Cards
	Complete Task Cards in stations
	
	
	

	
	Supplements (or suggested)
	Review Sheet or Photosynthesis Review Qubes
	
	
	

	8
	Supplements
	3-a-Day’s Bell Ringer
	
	
	

	
	Supplements
	Photosynthesis Quiz (13)
	
	
	

	
	Task Cards
	PowerPoint Review
	
	
	

	
	Supplements
	Photosynthesis Diagrams: Overview Diagram
	2
	
	

	
	suggested
	Literacy Strategies: Photosynthesis
	6
	
	

	9
	Supplements
	Photosynthesis TEST (17)
	
	
	

	9
	Total Days
	
	




NGSS Performance Expectations 

HS-LS1-5: Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy.





Chapter 6: Cellular Respiration (About 8 Days)

Cellular Respiration Expanded Outline
I. Introduction to Cellular Respiration (PPT Slides 1-28, Key Terms 1-10, Task Cards 1-18)
· Autotrophs and heterotrophs
· Cellular work and ATP
· Energy flow
II. Glycolysis (PPT Slides 29-35, Key Terms 11-13, Task Cards 20-21)
· Inputs and outputs
III. Krebs Cycle (PPT Slides 36-48, Key Terms 14-20, Task Cards 21-24)
· Transition between glycolysis and Krebs Cycle
· Inputs and outputs
· Structure of the mitochondrion
IV. Electron Transport Chain (PPT Slides 49-58, Key Terms 21-23, Task Cards 25-32)
· The proton gradient and chemiosmosis
· Role of ATP synthase
V. Fermentation (PPT Slides 59-70, Key Terms 24-26, Task Cards 33-35)
· Anaerobic production of ATP 
· By-products of fermentation


Key Terms:

1. 
2. autotrophs
3. producers
4. heterotrophs
5. consumers
6. chemical energy
7. calories
8. adenosine triphosphate (ATP)
9. cellular respiration
10. glucose
11. aerobic
12. glycolysis
13. pyruvic acid
14. NADH
15. Krebs Cycle (Citric Acid Cycle)
16. transition step (intermediate reaction)
17. acetyl coenzyme A
18. FADH2
19. mitochondrion
20. cristae
21. matrix 
22. electron transport chain
23. chemiosmosis
24. ATP synthase
25. fermentation
26. anaerobic
27. lactic acid




Cellular Respiration Resources included in this Bundle:
1) PowerPoint & Notes (PPT) – Slide numbers are listed.
· Plus, links to narrated PowerPoint videos
2) Supplements – File numbers are listed in parentheses. Teacher’s Guide in the “Read First” document gives an overview of each activity.
3) Task Cards – These can be used as a station activity that will take most of a class period OR use one at a time or a few at a time throughout the chapter. Includes a PPT Review. 

Suggested resources:
1) Cellular Respiration Review Qubes 
2) Literacy Strategies for Biology: Photosynthesis and Cellular Respiration


	Day(s)
	Source
	Activity
	NGSS

	
	
	
	SEP
	DCI*
	CC

	1
	Supplements
	3-a-Day’s Bell Ringer (1 & 2)
	
	
	

	
	PPT
	Section 1: Slides 1-28 (This will go faster than usual because much of the content is repeated from the Photosynthesis chapter.)
	
	LS1.C
	

	
	Supplements
	Concept Review 1 (4)
	
	
	

	
	Supplements
	ATP Diagrams and Study Guide (If you didn’t do this in the last chapter.)
	
	
	

	2
	Supplements
	3-a-Day’s Bell Ringer
	
	
	

	
	Task Cards
	1-18 in stations
	
	
	

	
	Supplements
	Cellular Respiration Diagrams & Study Guide: Equation and/or Overview Diagram (8)
	2
	
	5

	3
	Supplements
	3-a-Day’s Bell Ringer
	
	
	

	
	Supplements
	Cellular Respiration Quiz 1 (6)
	
	
	

	
	PPT
	Sections 2 & 3: Slides 29-48
	
	LS1.C
	

	
	Supplements
	Cellular Respiration Diagrams & Study Guide: Glycolysis & Krebs Cycle Diagrams 
	2
	
	5

	4
	Supplements
	3-a-Day’s Bell Ringer
	
	
	

	
	Supplements
	Mitochondrion Model Activity (13)
	2
	
	4

	5
	Supplements
	3-a-Day’s Bell Ringer
	
	
	

	
	PPT
	Sections 4 & 5: Slides 49-70 
	
	LS1.C
	

	
	Supplements
	Concept Review 2 (9)
	
	
	

	
	suggested
	Literacy Strategies: Cellular Respiration
	6
	
	

	
	Task Cards 
	Complete Task Cards
	
	
	

	6
	Supplements
	3-a-Day’s Bell Ringer
	
	
	

	
	Supplements
	Fermentation Lab (14)
	3
	
	

	
	Supplements
	CR Diagrams & Study Guide: Electron Transport Chain
	2
	
	6

	7
	Supplements
	3-a-Day’s Bell Ringer
	
	
	

	
	Supplements
	Lab Quiz combined with Cellular Respiration Quiz 2 (11)
	
	
	

	
	Task Cards
	PowerPoint Review
	
	
	

	
	Supplements (or suggested)
	Review Sheet (15) or Review Qubes
	
	
	

	8
	Supplements
	Cellular Respiration TEST (17)
	
	
	

	8
	Total Days
	
	




NGSS Performance Expectations 

HS-LS1-7: Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food molecules and oxygen molecules are broken and the bonds in new compounds are formed resulting in a net transfer of energy.
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