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	UNIT DESCRIPTION

	Cell Structure and Function

	Subject: Biology
	Grade Level: 9th – 10th
	Time Frame:  4 weeks


	STAGE ONE: DESIRED RESULTS



	ESTABLISHED GOALS (State and/or National Content Standards): G

	1. State-adopted content standards
Cell Biology
1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism’s cells. As a basis for understanding this concept:
a. Students know cells are enclosed within semipermeable membranes that regulate their interaction with their surroundings.
b. Students know enzymes are proteins that catalyze biochemical reactions without altering the reaction equilibrium and the activities of enzymes depend on the temperature, ionic conditions, and the pH of the surroundings.
c. Students know how prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses differ in complexity and general structure.
d. Students know the central dogma of molecular biology outlines the flow of information form transcription of RNA in the nucleus to translation of proteins on ribosomes in the cytoplasm.
e. Students know the role of the endoplasmic reticulum and Golgi apparatus in the secretion of proteins.
f. Students know usable energy is captured from sunlight by chloroplasts and is stored through the synthesis of sugar from carbon dioxide.
g. Students know the role of the mitochondria in making stored chemical-bond energy available to cells by completing the breakdown of glucose to carbon dioxide.
h. Students know most macromolecules (polysaccharides, nucleic acids, proteins, lipids) in cells and organisms are synthesized from a small collection of simple precursors.
Investigation and Experimentation
1. Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other four strands, students should develop their own questions and perform investigations. Students will:
a. Select and use appropriate tools and technology (e.g. microscopes) to perform tests, collect data, analyze relationships, and display data.
d. Formulate explanations by using logic and evidence.
k. Recognize the cumulative nature of scientific evidence.
Common Core
RST 9-10.2 Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of a complex process, phenomenon, or concept; provide an accurate summary of the text.
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 relevant to grades 9-10 texts and topics.
RST 9-10.5. Analyze the structure of the relationships among concepts in a text, including relationships among key terms (e.g. central dogma, transcription, translation, and replication)

WHST 9-10.1.d Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.
WHST 9-10.1.e Provide a concluding statement or section that follows or supports the argument presented.
WHST 9-10.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/experiments, or technical processes.
WHST 9-10.2.d Use precise language and domain-specific vocabulary to manage the complexity of the topic and convey a style appropriate to the discipline and context as well as to the expertise of likely readers.
WHST 9-10.2.e Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.
WHST 9-10.4 Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
WHST 9-10.9 Draw evidence from informational texts to support analysis, reflection, and research
W 11-12.2.d Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and analogy to manage the complexity of the topic.


	UNDERSTANDINGS: U
	ESSENTIAL QUESTIONS: Q

	· Students will understand what a cell is and why they are important.
· Students will understand the roles different organelles play, and how the organelles’ structure supports their function.

	· What are cells, and why are they important?
· How does the structure of cells support their function?
· How are cells similar and different?


	KNOWLEDGE: K
	SKILLS: S

	· Students will know the 3 tenets of the Cell Theory

· Students will know the difference between viruses, prokaryotic, and eukaryotic cells

· Students will know the differences and similarities between plant and animal cells
	· Students will be able to use a microscope effectively and safely (and make a wet mount slide)

· Students will be able to illustrate and label what they observe under the microscope

· Students will develop their listening and speaking skills


	STAGE TWO: ASSESSMENT EVIDENCE



	PERFORMANCE TASKS (Students will demonstrate the standards by): T
	OTHER EVIDENCE: OE

	· 3D cell construction

· Cell analogy essay

· Microscope lab

· Cell unit exam
	· Venn Diagrams comparing/contrasting prokaryotes and eukaryotes

· Cell organelle illustrations

· Reading guide

· Notes summary

· Informal assessments: participation, note-summaries, review


	STAGE THREE:  LEARNING PLAN

(UNIT SEQUENCE)



	LEARNING ACTIVTIES (WHERETO): L

	W= How will the design help students know WHERE the unit is going and WHAT is expected? Help the teacher now WHERE the students are coming from (prior knowledge, interests)?

	· Students receive a handout at the beginning of each unit, which lists the learning and literacy objectives of the unit, and how each will be assessed (i.e. the assignments). 
· Each lesson will include a brief review of what has been learned the day before (or some element of prior learning during the unit) or will be an anticipation guide.
· The objectives, agenda, and homework will be listed on the board for each lesson and stated orally at the beginning of class and end of class.
· A review/summary will be presented or assigned as homework at the end of each lesson

	H= How will the design HOOK all students and HOLD their interest?

	·  There are a lot of critical thinking questions throughout the notes, which allows students to add depth to their knowledge and breaks up the lecture
· The critical thinking questions will be presented in a Think-Pair-Share format.
· Students will illustrate the organelles that they learn about which helps visual and kinesthetic learners ingrain the knowledge.
· I try to connect the content to their experiences and interests to hold their interests
· Each class begins with a warm-up question or activity which is normally fun and easily accessible as to engage every student despite different possible levels of understanding.
· Making of a cell model and doing labs helps keep the interest of the students.


	E= How will the unit EQUIP students, help them EXPERIENCE the key ideas and EXPLORE the issues?

	· Exploration through the lab, the use of models, and reciprocal learning.



	R= How will the unit provide opportunities to RETHINK and REVISE their understandings and work?

	· Students will check and make changes to their warm-ups and in-class activities to make their answers more complete and accurate. This is a way to assess their learning, and see their strengths and weaknesses.
· Students will have the opportunity to do test and quiz corrections for points back on those assessments. These opportunities attempt to help fill in their lack evident holes in their learning, by not only having students identify the correct answer, but by explaining why the answer is correct.
· I will review commonly missed problems on the homework or misconceptions so they can broaden their schemas.
· Students have the opportunity to ask clarifying questions which I type up and answer so that every student can gain more clarity with the concepts.

	E= How will the unit allow students to EVALUATE their work and its implications?

	· KWL charts, magic squares, warm-up questions/answers, quiz, answers to their homework, ability to think critically about questions posed during lecture, discussion, and Think-Pair-Share activities

· Reflective quick-writes and discussions will also help to elucidate the implication of their knowledge.

	T= How will the unit be TAILORED (personalized) to the different needs, interests, and abilities of the learners?

	· Scaffolding and accommodations will be in place for all of the assignments.
· Visual learners: diagrams, animations, videos, Prezis, PowerPoints, graphic organizers/note-taking guides (adapted Cornell guide).
· Auditory learners: animations, videos (I may also stop periodically during videos to ask questions or explain what is going on); explain everything orally, have students read aloud (such as lab directions), Think-Pair-Share/discussions/homework answers/reading the occasional quick-write/etc. will help auditory learners by having them speak themselves but also listen to their classmate, thus hearing the information in a novel way that may be more helpful than my explanation (or just hearing things stated in a different manner is important; revisiting the content in a new way)
· Kinesthetic learners: labs, tangible interactives (e.g. cell model construction)

· Students will also have scaffolding on their graphic organizers and note-taking guides.

	O: How will the unit be ORGANIZED to maximize initial and sustained engagement as well as effective learning?

	· Students keep a Table of Contents for each unit, which helps them stay organized, and on track.
· I do binder “checks” every other week to make sure my students’ binders are organized and up to date.
· Each lesson will be divided into at least three sections: a warm-up, a lecture or other activity, and a close.
· The unit builds upon itself and becomes more complex: we begin with using the microscope to gain basic skills, then progress to the discovery of cells and the Cell Theory, then to organelles of a general animal cell, then the specific organelles of a plant cell, followed by comparing different types of cell and finally observing these differences underneath the microscope.
· Many of the activities also involve partnering or small group work in order to maximize student talk time to come up with their own answers and original thoughts. These students are also very social so having these opportunities in place is a win-win.


	REFLECTION


	Overall, I thought the unit proceeded very nicely. I asked for student feedback on the exam and there was a consensus that the drawings (which I will be using for my TPA 4) was really helpful and fun for the students. I couldn’t agree more: while the finished products were really impressive in their detail and accuracy, it was the focus that the students had while doing their drawings that I found most noteworthy. Students who are typically more disruptive were quietly at work shading and conferring with my examples to ensure their accuracy. In the future, I will try to do more visual work—the coloring and drawing seemed to be both engaging and fun for the majority of the students.

However, there were many students who felt we took too many notes. Unfortunately, the cell unit involves a lot of memorization (i.e. what the organelles are called and what their functions are) that cannot be avoided. I tried to break up the notes with drawings and videos of the organelles at work, but all together, I understand that the unit was laden with notes. Some of the students really liked the way I scaffolded the notes: they have to fill in the blanks in their notes which I hope makes them follow along to the corresponding power point. I felt that by just having to fill in a few words at a time they could pay more attention to what I was saying than to what I was writing. This also allows me to go through the notes at a quicker pace than if I had to wait for all the students to copy the entirety of the notes verbatim. However, my more advanced students found this type of note-taking tedious and not challenging. I will have to make a continuous effort to differentiate my instruction in the future. I can see how these notes may be beneficial to my lower-achieving students while simultaneously exceedingly boring for my high-achievers.

One difficulty that I had with completing this unit was the fact that my anchor teacher and I decided to do a research project on the side. Our students researched different aspects of the Farallon Islands and the mice infestation problem there. This project was time consuming and often cut into the time that I had originally dedicated to the Cell Unit. A few of my students commented that the test sort of threw them for a loop because there was a hiatus between our last day of notes and when the assessment was administered. This was because we took two days to practice the students presentations of their research findings, which forced me to eliminate a day of review that I had intended. As a result, my students’ performance on the assessment was lackluster (though some achieved above 100%).  In the future, I will make sure we do some review and that I do a better job at specifying what the test will consist of (at least for my freshmen). I also got stuck with the semantics of the assessment. I called it a quiz, but my students assured me upon completion of the assessment that it was, in fact, a test. I won’t make that mistake again!

I also will think twice before deciding to do another research project while teaching such a complicated unit. The cell structure and function unit decidedly requires more attention and focus, and can’t be easily quartered by an interfering side project.


	CELL STRUCTURE AND FUNCTION Unit

	Day 1
	Day 2
	Day 3
	Day 4

	Topic
	Topic
	Topic
	Topic

	Introduction to the Cell Unit
	Lab: Intro to the Microscope
	Lab: Intro to the Microscope (Day 2)
	Characteristics of Life

	Standards
	Standards
	Standards
	Standards

	
	Investigation and Experimentation 1.a
	Investigation and Experimentation 1.a
	Cell Biology 1.c

	Objectives
	Objectives
	Objectives
	Objectives

	· Assess prior knowledge

· Gain general knowledge of cells
	· Understand how the microscope works

· Illustrate observations
	· Understand how the microscope works

· Illustrate observations
	· Understand that all living things have 7 common characteristics; be able to list and describe them

	Materials
	Materials
	Materials
	Materials

	· Prior Knowledge Quiz

· Intro to Cells animation (YouTube)

· Microscope Prezi

· Accompanying worksheet/lab
	· Microscopes

· Lab Worksheets

· Letter “e”s, thread

· Clean slides

· Cover slips

· Microscope Tips (one for each scope)
	· Microscopes

· Lab Worksheets

· Letter “e”s

· Clean slides

· Cover slips

· Microscope Tips
	· Powerpoint: Characteristics of Life

· Scaffolded note-taking guide

	Agenda
	Agenda
	Agenda
	Agenda

	1. Take Prior Knowledge Assessment

2. Go over Assessment answers

3. Show cell intro animation

4. Begin microscope Prezi
	1. Warm-up: color-code the microscope- use red to color the parts of the scope that you hold when carrying. Color green the parts that contain lenses; color blue the part that focus knobs, color yellow the light source

2. Lab: Intro to the microscope

3. Wrap-up: observations during the lab
	1. Warm-up: What worked well yesterday in lab? What was frustrating or didn’t work well? Brain-storm

2. Lab: Intro to the microscope

3. Wrap-up: lab questions
	1. Warm-up: what does it mean to be alive? Quick Write

2. Create “Life” list

3. Notes- characteristics of life

4. Compare notes with student-generated list

5. Summarize notes, review, show animation of life

	Homework
	Homework
	Homework
	Homework

	· None
	· None
	· Finish lab questions
	· Summarize notes and answer notes questions


	CELL STRUCTURE AND FUNCTION Unit

	Day 5
	Day 6
	Day 7
	Day 8

	Topic
	Topic
	Topic
	Topic

	The Discovery of the Cell
	Structure and Function of a generalized animal cell.
	Structure and Function of a generalized animal cell.; endosymbiotic and autogeny theories
	Structure and Function of a generalized animal cell.

	Objectives
	Objectives
	Objectives
	Objectives

	· Understand that science knowledge is built on discoveries and observations of many scientists

· Learn the 3 tenets of the Cell Theory

· The basic parts of a cell
	· Learn about cell organelles

· Add organelles to drawing 

· Ask/write at least 2 clarifying questions about organelles
	· Learn about more organelles

· Add organelles to drawing: 

· Ask at least 2 clarifying questions about organelles

· Read Little Mito
	· Learn about cytoskeleton , flagella/cilia, plasma membrane

· Add  cytoskeleton & membrane to drawing

	Materials
	Materials
	Materials
	Materials

	· PowerPoint presentation

· Scaffolded note-taking guide

· Youtube animations
	· Cell PowerPoint

· Scaffolded note-taking guide

· 10 x 14 paper for drawing cells (1 for each student)

· Colored pencils

· Reference diagrams

· Textbooks
	· Cell PowerPoint

· Scaffolded note-taking guide

· 10 x 14 paper for drawing cells colored pencils

· Reference diagrams

· Textbooks

· Youtube Mitochondria animations

· Little Mito handout (1 for each student)
	· Cell PowerPoint

· Scaffolded note-taking guide

· 10 x 14 paper for drawing cells (1 for each student)

· Colored pencils

· Reference diagrams and textbooks

· Glass bowl, water, vegetable oil, ground herbs, colored water

· Pipe cleaner “cytoskeleton”

· “Inside a Cell” website

	Agenda
	Agenda
	Agenda
	Agenda

	1. Warm-up: What do you know about cells brainstorm?

2. Powerpoint

3. Animation

4. Wrap-up: Tie characteristics of life to cells
	1. Warm-up: Review- where does the name “cell “ come from?

2. Notes

3. Organelle drawings: nucleus, nucleolus, ribosomes, RER, SER, Golgi Apparatus

4. Have students write clarifying questions on their drawings.
	1. Warm-up: organelle Magic Squares

2. Answer clarifying questions

3. Notes + animations

4. Organelle drawings: mitochondria, vesicles, centrioles

5. Handout: Little Mito and introduce idea of autogeny and endosymbiotic theory
	1. What was “Little Mito” about? What is the endosymbiotic theory?

2. Notes + animations

3. Add cytoskeleton to drawings

4. Cell membrane demo

5. Wrap up: questions and summarize

	Homework
	Homework
	Homework
	Homework

	· None
	· None
	· Finish “Little Mito” reading & answer questions
	· Answer questions at the end of notes packet


	CELL STRUCTURE AND FUNCTION Unit

	Day 9
	Day 10
	Day 11
	Day 12

	Topic
	Topic
	Topic
	Topic

	Web Quest: journey into a cell
	Unique Characteristics of Plant Cells & Comparing Cells
	Comparing Cells and Cell Model
	Plant vs. Animal vs. Prokaryotic Cell Lab

	Objectives
	Objectives
	Objectives
	Objectives

	· Reinforce knowledge of cell structure and function

· Preivew (frontload) characteristics of plant cells
	· Learn about the 3 characteristics unique to plants

· 
	· Learn about more organelles

· Add organelles to drawing: 

· Ask at least 2 clarifying questions about organelles
	· Learn about more organelles

· Add organelles to drawing: 

· Ask clarifying questions about each organelle

· Scaffold: organize students in groups according to strengths.

· Cell organelle materials

	Materials
	Materials
	Materials
	Materials

	· Computers (1 for each student)

· Internet connection

· Web quest handout
	· Cell PowerPoint

· Scaffolded notes

· Cardboard box

· Balloon

· Coloring sheets

· Colored pencils

· Blank paper for Venn Diagrams
	· Cell PowerPoint

· Scaffolded notes

· Paper plates

· Play-dough or salt dough in different colors

· Toothpicks (several boxes)

· Masking tape

· Pipe cleaners
	· Lab handouts (1 per student)

· Microscopes (1 per pair of Ss)

· “pond water” (hay infusion)

· Prepared slides (animal, plant, bacterium)

· Clean slides

· Cover slips

· Dropper

	Agenda
	Agenda
	Agenda
	Agenda

	1. What’s your favorite organelle and why?

2. Web Quest
	1. Warm-up: How do plant differ from animal? How are they similar?

2. Notes + animations

3. Vacuole demo

4. Coloring plant and animal cells

5. Wrap-up: Venn Diagram plant cell vs. animal cell
	1. Warm-up: organelle crossword

2. Answer clarifying questions

3. Notes

4. Add to illustrations

5. Wrap-up: What’s the most important organelle, and why?
	1. What was “Little Mito” about? What is the endosymbiotic theory?

2. Build a cell demo and tips

3. Students build Cell

4. Assign Cell Analogy project

	Homework
	Homework
	Homework
	Homework

	· None
	· Answer notes questions
	· “Little Mito” reading & questions
	· Study for exam


	CELL STRUCTURE AND FUNCTION Unit

	Day 13
	Day 14
	Day 15

	Topic
	Topic
	Topic

	Plant vs. Animal vs. Prokaryotic Cell Lab
	Review
	Unit Exam

	Objectives
	Objectives
	Objectives

	· Distinguish between prokaryotes and eukaryotes

· Begin illustrating and labeling cells

· Ask at least 2 clarifying questions about organelles
	· Review the concepts for the exam
	· Take unit exam



	Materials
	Materials
	Materials

	· Cell PowerPoint

· Organelle graphic organizer

· 10 x 14 paper for drawing cells (1 for each student)

· colored pencils

· Reference diagrams

· Textbooks
	· Cell Jeopardy (powerpoint)


	· Exam

	Agenda
	Agenda
	Agenda

	1. Warm-up: Magic Squares- Domains of Life and prokaryotes anticipation

2. Cell Organelle PowerPoint

3. Drawing your own cell

4. Wrap-up: Cell Bingo
	1. Make teams for Cell Jeopardy

2. PLAY CELL JEOPARDY!!
	1. Turn in unit packets

2. Take unit exam

	Homework
	Homework
	Homework

	· Finish lab questions

· Study for exam
	· Study for exam

· Prepare Unit Packet
	· None
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