TE 802: Plan and Report for Focus Class Units
	Name: Danielle McLean 
	Field Instructor: Jim Markle

	Mentor Teacher: Tracy Bigelow/Tom Propst
	School: Stevenson High School


Part I: Information about the Unit

Topic: 

Subject: 

Life science


Topic: 

Molecules of living things

Type of Class
· Grade level(s): 11 12 High school high track   

· Type of school:  Suburban  

· Tracking level:  College bound  

Abstract

This unit will teach students about biochemistry.  This very long unit covers a chemistry review, functional groups, properties of water, hydrolysis and condensation reactions, carbohydrates, proteins, lipids, and nucleic acids.  We will discuss the structures of the molecules as well as the roles of the molecules.  In later units, we will tie new information back into our biochemistry unit.  Since the class is a college prep course, the instruction is mostly lecture with some activities and demos occasionally.  The students will be expected to be able to draw the structures of functional groups and understand how reactions between biological molecules take place.  

Part II: Clarifying Your Goals for the Unit (Website Unit Page)

Knowledge: Big Ideas

Our bodies are able to function by undergoing many chemical reactions.  We are able to make numerous molecules by adding functional groups to hydrocarbon chains.  These functional groups alter the properties of the hydrocarbon and can be used to build micromolecules such as fatty acids, simple sugars, nucleic acids and amino acids.  We can attach these micromolecules together to create lipids, carbohydrates, nucleotides, and proteins, which are macromolecules.  Micromolecules are sometimes called monomers while macromolecules are sometimes called polymers.   

Water is an important part of biological reactions.  Many reactions in the body cannot occur without the presence of water.  Two reactions that involve water are condensation and hydrolysis reactions.  In condensation reactions, two monomers are joined together to make a polymer.  As the monomers join together, a water molecule is given off.  In hydrolysis, a polymer chain is broken down into monomers.  A water molecule is added to the monomers.  

Carbohydrates can be simple sugars or polymers of sugars, and they are used in the body as fuel and building materials.  Sugars include a carbonyl group (either aldehyde or a ketone).  Monosaccharides are joined by a covalent bond called a glycosidic linkage to make polysaccharides.  Some polysaccharides may be used for storage.  Starches are used as storage for energy in plants while animals use the polysaccharide glycogen as a storage molecule.  Carbohydrates are used for structural building blocks as well as for energy.  Cellulose, which is found in plants, is the major component of the strong cell wall.  Carbohydrates also make up chitin, which makes up the hard exoskeletons of insects and crustaceans (arthropods).  

Knowledge: Experiences, Patterns, and Explanations

	
	Observations or experiences (examples, phenomena, data)
	Patterns (laws, generalizations, graphs, tables, categories)
	Explanations (models, theories)

	Initial Student EPE
	From nutritional labels, food pyramid, and prior knowledge students know:
Carbohydrates:
Sugar, Apple juice, Potato, Spinach, Cereal, Pasta, Cellulose, Starch, Energy bars, cutting carbohydrates can result in weight loss.  

Plants have somewhat rigid stems 

Insects, crabs and other animals have hard exoskeletons

	The foods we eat have carbohydrates, Carbohydrates give us energy

	

	Goal EPE
	From nutritional labels, food pyramid, and prior knowledge students know:
Carbohydrates:
Sugar, Apple juice, Potato, Spinach, Cereal, Pasta, Cellulose, Starch, Energy bars

Plants have somewhat rigid stems 

Insects, crabs and other animals have hard exoskeletons



	The foods we eat have carbohydrates, Carbohydrates are polymers that are made of simple sugar monomers and they give us energy

Monosaccharides are linked together to make polysaccharides.  

	 Chemical reactions in our bodies link monomers together to make polymers that give us energy and structure.  

	Application: Model-based Reasoning

	Inquiry: Finding and Explaining Patterns in Experience


Possible Objectives for Student Learning

	Objective
	Type

	Michigan Objectives or Content Expectations

	1. Explain the process of food storage and food use in organisms.  
	Using



	2. Explain how organisms grow based on how cells grow and reproduce
	Using

	Specific Unit Objective(s)

	1. Explain how organisms make molecules and how they use molecules 
	Using



	2.  Explain the role of carbohydrates in plants and animals
	Using


Part III: Lesson Sequence
	Characteristics and Objectives
	Prerequisites
	Steps or Stages

	Theoretical storyline: Connecting patterns and models for Identifying and Using objectives
	Identifying or Using objective

Patterns and models organized around principles applied to processes in systems.
	Introducing key principles

Logical order of processes in systems (e.g., simple to complex, cause and effect, temporal)

Principles consistently applied to each process


A. Name and Key Objective 

Theoretical storyline:  

Explain how organisms make molecules and how they use molecules
B. Meeting the Prerequisites

Students must be familiar with things like monomers, polymers, functional groups etc in order to understand how animals make and use certain molecules.  

C. Sequence of activities

Students will first need to take notes from an overhead presentation.They will construct a grid with all of the information about functional groups: name, structure, function, where they are found.  

They will build 3-D models of functional groups and draw them and label the drawings with name, function, and what molecules they are found in.  

They will have a quiz on functional groups

We will have a lesson on condensation and hydrolysis.  Students will try problems on their own then draw them on the board when we go over them as a class.

Students will draw molecules undergoing condensation and hydrolysis reactions on their own.  

Review

Test

Part IV: Assessment of Focus Students

Focus Objective

Explain how organisms make molecules and how they use molecules
Developing Assessment Tasks

Biochemistry Quiz

Please answer the questions below to the best of your ability.  This quiz is worth 20 points.  

1. _____________________ is the connecting of monomers to make polymers.  

2. The breaking up of polymers into monomers is called ___________________.  

3. What region of a molecule changes when the molecule undergoes a reaction?  

4. What is the role of enzymes?  

5. What type of bond joins monomers?  

6. When a _____________________ is added to a hydrocarbon chain the properties of the hydrocarbon change.  

7. In a__________________ reaction a water molecule is given off.  

8. Monomers are sometimes also called _______________________ and polymers are sometimes called _________________________.  

9. Are water molecules polar or non polar?  

10. Water molecules participate in ________________ bonding, which results in some of its unique properties.  

Part V: After the Unit Report

Complete this section after you have taught your lesson.

Story of What Happened

Write a brief story of what happened when you taught the unit (1000 words or less).  If appropriate, focus mostly on the lesson sequence described above.  

Making Sense of Focus Students’ Responses

Descriptions of focus students

Choose three focus students who have different levels of academic success in your class.  Assign them pseudonyms and describe them briefly in the table below.

	Pseudonym
	Academic Standing
	Personal Description

	Jason 
	F
	Smart, but never does his work.  I often have to wake him up during lecture.  He puts forth minimal effort.  He does (when he is awake or not talking to kids around him) participate in class.  

	Justin 
	C
	Talkative and sometimes disruptive, but not a bad student.  He is a little lazy at times and could put more effort into his work.  He is usually good about asking questions during class.  

	Julie
	A
	Quiet, but participates and asks questions.  She always does very well on tests and other work.  Very good student and worker.   


Excellent Response or Rubric

Biochemistry Quiz

Please answer the questions below to the best of your ability.  This quiz is worth 20 points.  

11. Condensation is the connecting of monomers to make polymers.  

12. The breaking up of polymers into monomers is called hydrolysis.  

13. What region of a molecule changes when the molecule undergoes a reaction?  The functional group
14. What is the role of enzymes?  Enzymes lower the activation energy and speed up reactions.  
15. What type of bond joins monomers?  Covalent bonds
16. When a functional group is added to a hydrocarbon chain the properties of the hydrocarbon change.  

17. In a condensation reaction a water molecule is given off.  

18. Monomers are sometimes also called micromolecules and polymers are sometimes called macromolecules.  

19. Are water molecules polar or non polar?  Polar
20. Water molecules participate in hydrogen bonding, which results in some of its unique properties.  

Results of Pre-Assessment (if available)

There was no pre-assessment activity
Results of Post-Assessment 

Obviously, the assessment that we used was not an ideal one.  It is really hard to lecture then ask students for in depth answers then grade all of them when there are 36 kids in each class.  Jason who is my F student did ok on the assessment.  He had more trouble with questions that required a bit of explanation like “What is the role of enzymes?”  He just said “make faster”.  He did not mention anything about activation energy which was a major point of discussion in class.  It seems like if there is not a space to fill in he does not know what to write.  Justin and Julie both did well on the assignment.  Both were able to answer the fill in the blank questions as well as the enzyme question that required explanation.  They both mentioned how enzymes lower activation energy and speed up reactions.  Ideally, I would have liked students to give me more explanation answers because from this assessment I can see that Jason did fine, but he does not seem to really understand the concepts.  He is blindly filling in blanks after memorizing his notes.  In the future, I would like to find a lab that demonstrates how enzymes work and have them relate what they saw in the lab to what we talked about in lecture.  
Support your description with evidence from their work and your interactions with them, including your assessment task as well as other written work they have done, informal conversations, their participation in class, their approach to laboratory or field activities, etc.  If possible, include quotes or samples of their work.  Your rubric should help you connect the evidence with your conclusions about their knowledge and practices.

Checklist for Analysis of Focus Students’ Understanding.  Check to see if your analysis meets the criteria below.  Erase this section if you feel that you have met all the criteria.  If you are having trouble meeting some of the criteria, use this section to explain your difficulties.

· Have you provided evidence in the form of quotes or samples of your focus students’ work?  (If necessary, attach separate files or paper copies.)

· Have you described how your focus students understand the objective: their experiences and their ways of describing them, patterns that they see in their experience, their explanations of those patterns, their practices in doing the activities described in your objective?

· Have you related their knowledge and practices to the scientific knowledge and practices described in your big ideas and objective?

Improvements Parts I-IV

Well……. Where do I begin…….
Explain how you would improve your planning, teaching, and/or assessment when you teach this unit again in the future.  You can to this in either or both of two ways:

· Use the Track Changes tool or a different color to make visible changes in your original plans.

· Use the space below to describe and explain your changes.

Improvements in Your Understanding of Science Teaching

Write your brief general comments and impressions, then use the table to list some important thing that you learned that will help you do better on the problems of practice.  

General comments

Things you learned about specific problems of practice

	Problem of Practice
	Something that you learned

	Understanding: Academic dialogue with students
	· 

	Motivation: Social dialogue with students
	· 

	Classroom Environment and Teaching Strategies
	· 


Attachments

If you have electronic files you are using with your lesson, either paste them here, or list them here and upload them as separate files to the course website.
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