Title of Lesson Sequence: Cells: Modeling, Form, and Function  


Date: 2008
Subject: Middle School Life Science and High School Art

Grade Level: Seventh; Nine through Twelve
Rationale: 

Students will create a cell model and a team of 2-4 students will create a corresponding tissue drawing of various plant and animal cells/tissue.

Objectives for Life Science, Art and Material Science: 
· Students will show the diversity of cells in living organisms through drawing and written responses.

· Students will show the relationship of cells, tissues and organs through their drawing and the creation of their models.

· Students will construct a bas relief cell model to demonstrate the relationship of cell form to function.

· Students will use the elements of art to develop observational skills.

· Students will recognize and categorize different materials based on their properties/characteristics 

· Students will apply their knowledge of material properties to pick materials for the cells based on the property of the cells.

Standards:


Science (CA)- Grade Seven (Focus on Life Science):

· 1. Cell Biology: All living organisms are composed of cells from just one to many trillions, whose details usually are visible only through a microscope.

· 5. Structure and Function in Living Systems: The anatomy and physiology of plants and animals illustrates the complementary nature of structure and function.

Science (CA)- Biology (Grades Nine Through Twelve):

· 1.c Students know how prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses differ in complexity and general structure.
· 1.j Students know how eukaryotic cells are given shape and internal organization by a cytoskeleton or cell wall or both.
Science (CA)- Investigation and Experimentation- Grade Seven (Focus on Life Science):

· 7.b Use a variety of print and electronic resources (including the World Wide Web) to collect information and evidence as part of a research project.
· 7.d Construct scale models, maps, and appropriately labeled diagrams to communicate scientific knowledge (e.g., motion of Earth's plates and cell structure).
· 7.e Communicate the steps and results from an investigation in written reports and oral presentations.
Science (CA)- Investigation and Experimentation- (Grades Nine Through Twelve):

· 7.g Recognize the usefulness and limitations of models and theories as scientific representations of reality.
Visual Art (CA)- (Grade Seven Art Standards):

· 1.4 Analyze and describe how the elements of art and the principles of design contribute to the expressive qualities of their own works of art.
· 2.3 Develop skill in using mixed media while guided by a selected principle of design.
· 2.5 Interpret reality and fantasy in original two-dimensional and three-dimensional works of art.
Visual Art (CA)- (High School Art Standards):

· 1. 0 Artistic Perception: Processing, analyzing and responding to sensory information through the language and skills unique to the visual arts. Students perceive and respond to works of art, objects in nature, events, and the environment. They also use the vocabulary of the visual arts to express their observations.

· 2.1 Solve a visual arts problem that involves the effective use of the elements of art and the principles of design.
· 2.4  Creative Expression: Review and refine observational drawing skills

· 5.0 Connections, Relationships, and Applications: Students apply what they learn in visual art across subject areas.

Material Science Content:
· There are 6 different classifications of materials- metals, ceramics & classes, polymers, biometals, semi-conductors and composites.
· Different materials have different structures.
· Different structures have or lead to different properties.

· Material properties determine functionality- material choices should be based on:

· Function needs (strength, texture, temperature, stability, flexibility, permeability, etc.)

· Aesthetic needs (color, texture, density, etc.)

· Natural materials evolved according to requirements of environment and function.

Time:


Middle School (Class periods are forty four minutes.  This project will take 1 ½ – 2 weeks total.)
· Day 1: Intro Cell PowerPoint, vocabulary for science
· Day 2: Microscope/ observation of cells
· Day 3: Material Science- Introduction to different materials
· Day 4: Pick and research a cell- function and form
· Day 5: Planning model construction by groups of four students each-Start background watercolor tissue
· Day 6: Model construction, Finish tissue background
· Day 7-8: Class presentation, evaluation
High School (Class periods are forty seven minutes. This project will take 2 ½ – 3 weeks total.)
· Day 1: Intro Cell PowerPoint, vocabulary
· Day 2: Microscope/ observation of cells
· Day 3: Investigation of cells and extremophiles (Videos, youtube clips, etc.)
· Day 4: Research and select cell/extremophile in computer lab
· Day 5: Material Science- Introduction to different materials
· Day 6: Plan background and models-materials needed
· Day 7-10: Model construction
· Day 11-12: Class presentation, evaluation
Materials:

· Individual grading rubrics

· Various worksheets

· Microscopes

· Slides of various cells

· Materials for Material Science lecture- Golf ball cut in half, ceramic beads, copper wire, circuit board, shells, nylon fabric

· 8 wire cutters

· 8 scissors

· toothpicks

· Scrap paper-for sketches, brainstorming, pattern making, etc.

· water colors, colored pencils, markers, rollerball-type pens

· Modeling materials: Amounts depend on student choices made on Day 3.

· colored construction paper (cellulose material)

· wire of various sizes and types(conducting materials)

· stretchy fabric (nylon fabric)

· plastic wrap

· stiff clear plastic (overhead transparency)

· foam craft sheets in various colors (Creative-Hands, Fun Foam-available in craft stores and craft sections of stores like Wal-Mart); about $1 /sheet (12 in x 18 in)

· Model Magic,  2.5 oz/student; manufactured by Crayola; available in craft stores and craft sections of places like Wal-Mart; comes in various size containers/ colors

· Aleene’s “Tacky” Glue or similar thick, clear-drying glue and/or cool melt glue guns

· Tagboard, (cut to 9 x 12 and/or 12 x 18 inch pieces)- available from school warehouse, art catalogs (Nasco, Dick Blick, etc)

· Velcro

· String/ yarn

· Anything else that seems reasonable for constructing selected cells, including materials students may bring from home 

Lesson Procedures:


Middle School

· Day 1: First the teacher will tap prior knowledge through a class discussion of cells and art from the students. Next show a PowerPoint1 of many different plant/animal cells emphasizing their commonalities and the varieties of cell adaptations. Also use the PowerPoint Worksheet2 to help guide students to view the cells through the lens of the elements of art: shape/form, color (specific-blue, blue-green, yellow-green, etc.), texture, line, value (light or dark areas) and space (background arrangement of cells and other structures). Be sure to include the Material Science vocabulary in describing the cells.

· Day 2: Set up 8 stations with a microscope and 6 different prepared slides. Have students move through the stations viewing the cells under the microscope, doing observational writing and drawing on the Microscope Worksheet3 based on the elements of art, using a handout. The cells could be prepared slides from a company like Science Kit & Boreal, or could be prepared by the teacher. There should be a variety of different types of plant and animal cells.

· Day 3: Material Science-

· Warm Up- Have the students answer the question ‘What are Materials?’ 

· Material Activity4- Using the Material Science Vocabulary have students categorize 6 various objects based on the vocabulary words.  (Golf ball that is cut in half –composite, wire-metal, ceramic beads- ceramic, nylon fabric- polymer, sea shells- biomaterial, circuit board- semiconductor) More objects could be chosen based on time. Fill in the worksheet Properties of Materials.

· PowerPoint5- A Brief Introduction to Materials Science and Engineering. As the PowerPoint is presented have materials to demonstrate aspects of the materials in the presentation.

· Day 4-5: Pick and research a cell- Handout project6 directions and the chart7 of various cells (photo, drawing, and properties). Students, in groups of four, pick one of the eight cells on the handout (these could be assigned by teacher giving more advanced cells to challenge students or simpler cells to other groups).  Next the students do some research to find out more about the form and function of their cell to help them apply their knowledge to their model. Then the students plan and start to work on a two dimensional tissue background for their cell models, thinking of line, shape, value, color, texture and space. They also need to choose and sign up for two or more materials for the construction of their cell model on a handout8. By having the students pick materials the day before they build, teacher can be sure to provide enough materials for each period.
· Day 6: Show students PowerPoint8 on the expectations of the oral presentations so they may discuss their presentations while they are building their cells. Each student constructs their own model, one type per group, one model per student.

· Day 7-8: Put the similar cell models together to show tissue from within a class. Cells can be connected by Velcro to each other and to the papers, so that cells of similar tissue can also be connected at the end of the day from all of the periods to show a tissue from all cells created. Once their models are complete let students communicate for a few minutes to prepare for their presentation. Start class presentations and finish the next day. The individual rubric sheets10 would be completed during the presentations. Last have the students fill out a group questionnaire9 and fill in grade each other form11.

High School
· Day 1: First teacher will tap prior knowledge through a class discussion of cells and art from the students. Next show a PowerPoint1 of many different plant/animal cells, emphasizing their commonalities and varieties of cell adaptations, and using a handout2 to help students view them through the lens of the elements of art: shape/form, color (specific-blue, blue-green, yellow-green, etc.), texture, line, value (light or dark areas) and space (background arrangement of cells and other structures).

· Day 2: Set up 8 stations with a microscope and 6 different prepared slides. Have students move through stations viewing cells under the microscope or provide each group with slides and a microscope. Students do observational writing and drawing based on the elements of art, using a handout3. The cells could be prepared slides from a company like Science Kit & Boreal, or could be prepared by the teacher. There should be a variety of different types of plant and animal cells.

· Day 3-4: Discuss “extreme environments”; show youtube.com and other web clips of life existing in such places on earth. Students spend one day in the computer lab researching extremophiles. They may spend another day brainstorming adaptations-form, function and environment, and writing and sketching. Day four (or five) should end with a sketch of either a known extremophile or a logically invented one.

· Day 5: Material Science-

· Warm Up- Have the students answer the question ‘What are Materials?’ 

· Material Activity4- Using the Material Science Vocabulary have students categorize 6 various objects based on the vocabulary words.  (Golf ball that is cut in half –composite, wire-metal, ceramic beads- ceramic, nylon fabric- polymer, sea shells- biomaterial, circuit board- semiconductor) More objects could be chosen based on time. Fill in the worksheet Properties of Materials.

· PowerPoint5- A Brief Introduction to Materials Science and Engineering. As the PowerPoint is presented have materials to demonstrate aspects of the materials in the presentation.

· Day 6: Hand out project directions6 or have students copy them down. Revisit examples and talk about the materials students may want to choose to symbolize specific cell properties.  Students, in their groups, need to discuss the properties of their chosen cell, materials they want to use and make a list to be turned in to the teacher. 
· Day 7-10: Students draw and paint their background. Once the size of cells is established, some students could start on the models. Show students PowerPoint9 on the expectations of the presentations so they may discuss their presentations while they are building their cells. Each student constructs their own model, one type per group, one model per student, using their self-chosen materials.

· Day 11-12: Put the similar cell models together to show tissue (this might be good to take a photo to show other classes). Cells can be connected by Velcro to each other and to the paper or glued. Once their models are complete let students communicate for a few minutes to prepare for their presentation. Start class presentations and finish the next day. The individual rubric sheets10 would be completed during the presentations. Last have the students fill out a group questionnaire7 and fill in grade each other form11. Evaluation may also be through individual write-ups. 

Work Referenced in Lesson Plan

1 Cells- Varieties PowerPoint

2 Cell PowerPoint Response Questions

3 Cell Microscope Response

4 Material Activity Worksheet

5 Materials Introduction PowerPoint

6 Cell Assignment Directions

7 Type of Cell- Handout Descriptions Images

8 Choice of Material

9 Cell Presentation Information

10 Cell Project Rubric

11 Grade Each Other Form

Engage and Connect:

· ( Day 1) Why are there so many different kinds of cells? 
i. Because they have different functions and are adapted for their particular function.

ii. Plants and animals have different needs; therefore they have different tissue/cells.

· (Day 1 and 2) When looking at a cell, what are some visual qualities you can use to compare and contrast them?

i. The elements of art (line, shape/form, color, texture, value, and space) are qualities to observe.

· (Day 3 for M.S or Day 5 for H.S) What is a model?

i. Something that is used to help further the understanding of what the model represents.

What are some limits a model may have in helping you understand something?
i. The materials to make the model are not the same as the materials used to make the cells.

ii. The scale is not the same.

iii. The cell models do not contain organelles.

iv. The cell models do not function like the real cells.

v.  Some materials are symbolic of cell properties.

Instruct and Interact: (Occurs at various times across the project days for both middle school and high school.)
· Things to remember:

· Discussion of limitations of models

· Discussion of the elements of art and other necessary vocabulary.

· The students should know how images of cells can be obtained (light microscope or  electron microscope)

· Since neurons use electricity to conduct information, do a quick review of electric current

Vocabulary for Science:

· model
· cell
· cell membrane
· cell wall
· tissue
· organ
Vocabulary for Art:

· form and function
· elements of art
· space, shape, form, line, color, value, texture
· principles of design- specific to this project

· contrast, emphasis, repetition, unity
· composition

· bas relief

· mixes media

Vocabulary for Material Science:

· properties
· strength
· flexibility
· elasticity
· rigidity
· texture
· conductivity
· biomaterial
· polymer
Assessment:

(Outline for each day of the lesson sequence) 



•  Formative



    (worksheet responses, class discussion, and through teacher observation of students)


•  Summative



    ( project, final presentation and write up) 



•  Student Self-Evaluation 
Extensions:


This could be done with cells from different kingdoms for advanced students
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