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	I.    Need for this Lesson

	Th The Birmingham City School System has recently updated the curriculum for all 7th grade life science students by including objectives which address organic and inorganic compounds essential for life. This lesson provides differentiated instruction that will allow life science teachers to correlate the study of macromolecules to real life applications.  By using cooperative groups, we hope to not only promote interpersonal skills amongst our students, but also improve our students’ understanding of macromolecules. Ultimately, our goal is to continue helping students become critical thinkers who use scientific inquiry to develop higher order thinking skills.

	II.  Unit Information

	     A. Name of the unit: Compounds Essential for Life—Organic and Inorganic

	     B. Goal(s) of the unit:
         Students will explain how food is essential for life.
         Students will compare the different macromolecules.
         Students will understand how to make good food choices based on the different nutritional values of macromolecules.
         Students will test unknown food substances for the presence of various organic compounds.
         Students will work in groups incorporating various learning styles to develop products which summarize the lesson.

	Prerequisite Knowledge -
 Previously Learned Concepts

Concepts for this Unit
Related Concepts to be Learned in Future Units
and Courses
         Understand that food provides energy and materials for growth and repair of the body
 

 
       Understand that food provides molecules that serves as fuel and building material for all organisms
       Understand that water is an important inorganic compound needed for life and most cellular reactions.
      Understand that the organic compounds are macromolecules and their building blocks are monomers.
       Name and give function, and describe the composition of the four major groups of organic molecules: carbohydrates, proteins, lipids and nucleic acids.
       Understand how macromolecules relate to making good food choices.
The Cell/Life Science:
         Describe the role of macromolecules in cellular functions.
         Students will analyze the structural components of organic compounds.
         Describe the role of macromolecules in organelle structure.
         Understand the relationship between ATP and food.
Food Pyramid/Health:
         Making good food choices using the USDA Food Pyramid and caloric analysis.
C. Relationship of the Unit to the Curriculum
 

	D.  Possible Student Misconceptions
“Proteins are the building blocks (Legos) of cells”- to address this misconception the teacher should address each role of a macromolecule as it relates to the cell to show the significance of each. The teacher can use diagnostic activities such as surveys, CAR strategies, and open ended questions to probe for misconceptions.


 

     E. Instructional Plan for the Unit: 
	Concept/Topic
	# of Lessons

	         Understand that water is an important inorganic compound needed for life and most cellular reactions.
         Name and give function, and describe the composition of the four major groups of organic molecules: carbohydrates, proteins, lipids and nucleic acids.
         Students will understand that organic compounds are macromolecules and their building blocks are monomers and how this relates to making good food choices.
	(1)
(2)

(1)*


  * Indicates the lesson developed in this lesson plan
	 

III. Instructional Plan for this Study Lesson

	A. Title of the study lesson: Monomers, Polymers, Macromolecules - Oh my!

	B. Standards Addressed
 NSES: Life Science 5-8: Structure and function in living systems.
 

ACOS: Seventh Grade Life Science: 1.) Describe characteristics common to living things, including growth and development, reproduction, cellular organization, use of energy, exchange of gases, and response to the environment.
 


	C. Lesson Overview: This lesson focuses on the essential macromolecules of life and how they relate to real world applications, as well as the function, structure, and the polymerization of monomers into polymers (macromolecules). In this lesson students will use various instructional strategies to connect previous knowledge of macromolecules with life applications. In this lesson students will build models mimicking polymerization. The students will create poster presentations which focus on their particular macromolecule. Students will also conduct food analysis based on USDA nutritional guidelines.  
 

	D. Performance Objective(s): 
        Students will create a poster displaying information about carbohydrates and carbohydrate testing.
        Students will work in cooperative groups to develop poster presentation.
        Students will complete an anchor activity upon early completions of posters.
        Students will create a menu, food analysis and complete a food diary.
 


  
   E. Assessment Timeline
	Diagnostic - Before student work begins
	Formative - During lesson
	Summative - After lesson is completed

	Pretest on macromolecules.
	Teacher observation, teacher questioning, cooperative group work
	Student Poster Presentations- Students will present a poster which displays important carbohydrate facts and results from testing unknown carbohydrates.


 

      F.  Materials/Resources
	Engage materials: 
Sacks containing small bags of spaghetti, table sugar, and grapes
Posters to complete (Process is differentiated into A or B)
Markers for writing on posters
Scissors for each student
Goggles for each student
Tape for attaching pictures to posters
Carbohydrate Informational sheet 2 per group
Laboratory set-up of materials (Note lab protocol for students)
4 Grocery store colored ads for poster work
Poster with test results of unknown substances

 
USDA nutritional guidelines
 

 
 


 
      G. Teaching/Learning Process of the Study Lesson
	
Step
and time allocation
(min)
	
Teaching/Learning Activities
	 
Handouts, equipment, supplies.  Points to remember.
	 
Evaluate:
Objective(s) addressed & how assessed.

	Engage
(5 min)
 
	Introductory question to class- Why do you eat?
First- Each student group will receive a sack containing 3 different carbohydrates (one monosaccharide, one disaccharide, and one polysaccharide). Students will rank the food items from the least complex to the most complex.
Second – The teacher will provide a carbohydrate informational chart to each group and then give them a chance to see if they need to change the order of their 3 carbohydrates.
 
	One sack to each group containing 3 small bags containing:
a.       Grapes
b.      Packet of regular sugar (sucrose)
c.       Spaghetti
Students may use the carbohydrate informational chart to regroup their carbohydrates from simplest to most complex. (One chart per each student).
	Teacher will make sure that students understand the differences between monomers and polymers and that most food items are macromolecules and the food must be digested into monomers in order to provide materials for energy, growth, and repair.


	Explore
(20 min)
 
	First: Students are placed in groups of 4. Each student in each group will be given 2 minutes to cut out as many carbohydrates as they can from one grocery store advertisement. These pictures will be attached to their poster.
Second: The teacher will demonstrate the positive test for glucose with Benedict’s solution and the positive test for starch with iodine.
Third:  Each student group will receive 2 test tubes of the same unknown substance to perform separate tests for the presence of glucose and starch.
Fourth:  Each student group will complete all aspects of their poster.
Fifth:   Students finishing their work before other students are finish will complete an “Anchor Activity.”
The anchor activity will involve the analysis of food items in their diet.  Dietary information and questions are included in an envelope and located at their group laboratory setting.
	Each student group will receive the following:
· Poster A or Poster B to complete 

· Markers 

· Tape 

· One grocery store advertisement per student 

· Student Carbohydrate Lab Protocol 

         A tray with a test tube rack containing 2 test tubes of the same unknown
         A dropper bottle of Benedict solution
         A dropper bottle of Iodine
         Protective goggles for each student
         For the anchor activity, students should be provided  with dietary informational handouts from the United States Department of Agriculture and  the website: www.mypyramid.gov
 

 
	There are two differentiated poster sheets -(Group A and Group B). 
Group B is slightly more advanced in carbohydrate content area.
 

 
 

 
 

 
 

 
 

 
 

 

	Explain
(10min)
	 Student poster presentation- Students will present poster information to their classmates.

	· Poster 

· Presentation rubric 
	 Student presentations will be assessed using a rubric. 
 

 

	Extend
(10 min)
 
	1. Students will create a food diary for 2 days (one school day and one weekend day) and will complete a caloric intake and food pyramid analysis based on the USDA nutritional guide.
2. Create a healthy choice menu for one day.
	 Remind students to use the following websites for food and dietary information:
www.mypyramid.gov  
www.nal.usda.gov/fnic/foodcomp/Data/index.html
 

 
 

 
	 
 


 

 

	IV. Attachments (worksheets, labs, project guides, tests, rubrics, etc.)

	Teacher carbohydrate lab information sheet.doc
Carbohydrate student lab protocol.doc 

carbohydrate lesson powerpoint2.ppt
 

 


 
