Lesson Sequence for Animals Units

I’m working here on organizing lessons and labeling them with process and activity sequence labels, which will help us think about how to modify worksheets and other supporting materials.  The basic idea is that each unit includes:

· One or more process “chunks,” (for Systems and Scale, there is just one chunk; for the organismal units, there will be 2 or 3 chunks focusing on different individual processes or combinations of processes)
· An investigation with a PEOE sequence, guided by a three-part worksheet like the one for the Systems and Scale investigation 
· Modeling and coaching activities, including:

· Modeling with PPT that includes macroscopic and cellular structure-movement illustrations and Process tools, atomic-molecular process tools

· Some kind of worksheet to accompany PPT

· Modeling with molecular models or other representational tools

· A final application lesson, including:

· Connections to Systems and Scale

· Explanations of processes in other organisms, using a version of last 2 pages of the Systems and Scale worksheets—basically boxes for each practice, an expressive Process Tool, and check for match with principles
Animals

I. How do animals grow?  Investigation and modeling for digestion and biosynthesis.
A. Establishing the problem: How does it grow? Core Lesson 1.2.
B. Investigation 1: Mealworms with food. Core Lesson 1.3, Core Lesson 3
1. Claims: Animals incorporate some, but not all, of the food that they eat into their bodies as they grow

2. Evidence: Mealworms gain mass, food loses mass, overall system loses mass

3. Reasoning: Materials and mass/gases practices connect claims and evidence in a way that is consistent with conservation of matter and mass (with some of food mass unaccounted for).

C. Materials in food. Core lesson 2
D. Modeling how animals grow. Focus on cow muscle growth. Core Lesson 4.
1. Macroscopic structure and movement: Food moves through digestive and circulatory systems to muscles.

a. What happens in the digestive system?

b. What happens in the muscles?

2. What happens in the digestive system (digestion process)

a. Zooming into food (nutrition labels: materials and molecules)

b. Modeling digestion (different for L2 and L3)

c. Food goes into circulatory system as smaller molecules, but still fats, proteins, carbohydrates

3. What happens when muscle cells grow?

a. Microscopic structure and movement: Zooming into muscle cells (meat nutrition labels: L2: large organic molecules; L3: fats, proteins different from food fats and proteins, not many carbohydrates)

b. Modeling biosynthesis (different for L2 and L3; most animals can turn carbohydrates into fats but not proteins)
II. How do animals move? Investigation and modeling for digestion and cellular respiration.

A. Establishing the problem: What is the chemical change when mealworms use their muscles to move? Activity 5.1.
B. Investigation 2: Mealworms without food.  Activities 5.2, 5.3, 5.4.
1. Claims: Animals convert food and maybe oxygen into CO2 and maybe water vapor

2. Evidence: Mealworms without food lose mass, CO2 levels rise

3. Reasoning: Materials and mass/gases practices connect claims and evidence in a way that is consistent with conservation of matter and mass (with some of animal mass and gases unaccounted for).

C. Modeling how animals move.  Focus on muscle contraction.  Core Lesson 6.
1. Macroscopic structure and movement: Food moves through digestive and circulatory systems to muscles; oxygen moves to muscles.

a. What happens to oxygen in the respiratory and circulatory system?

b. What do the muscles do with food and oxygen?

c. CO2 comes from the muscles

2. What happens when muscle cells contract?

a. Microscopic structure and movement: Zooming into muscle cells (glucose and O2 in; H2O and CO2 out; include mitochondria for L3?)

b. Modeling cellular respiration

III. Application lesson: Coaching and fading for animal growth and functioning.  Core Lesson 7.
A. Connecting with Systems and Scale: How is cellular respiration like combustion?

B. Application questions: Structure and movement in different animals

C. Application questions: Using process tool and practices to explain transformations in different animals.
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