Day 1, 2, and 3 – defining a system and its energy components

Objective:

1) Students should understand the difference between an open and closed system, and that a closed system conserves energy. 

2) Students should be able to describe the components and boundaries of a system when presented with a context-rich (possible real world demo) problem. 

3) Students should be able to justify their choice of system boundaries in the context of the problem they are solving.

Activities:

Talk about systems in general – discuss solar system, digestive system, what are existing conceptions of systems (components and processes)

Pendulum – teacher led demo/example, group discussion: discuss bounds of system (and possibility of changing boundaries to suit needs), types of energy, answer student questions

Matchstick rockets – group analysis: work in groups of 3 or 4 to make rockets, launch them, and then analyze how energy is transferred and what the boundaries of the system are. Teacher roams and helps out in facilitating discussion.

Word Problems – students draw/describe system/energy transfers based on written scenario. Discuss choice of system boundaries (why they chose those boundaries as opposed to another set)

Roller coaster – individual analysis, then discuss in small groups or as a class

Assessment:

Rube goldberg-  project assessment – build and discuss a rube Goldberg machine with a minimum of 5 energy transfers

· define components 

· identify energy forms 

· discuss how energy is transferred
· identify boundaries of system (and maybe beginning and ending states - maybe too hard)

· Discuss reasons for choosing boundaries.

10/29
To start out and motivate the need for designing systems:

Talk about the digestive system, solar system, judicial system, etc... Ask students to define the bounds of these systems, and why it is useful to choose those bounds, and why we need bounds at all. (for example, why do we call it the digestive system, rather than just “parts of the body”, why is it the solar system, rather than planets in the universe.

What do we need to include in our definition of a system?

· Parts

· Processes/functions/relations

· Have students come up with these (is this too hard?) – first think by themselves then get into groups and discuss

Central question:

Why don’t we just always define a system as the universe and leave it at that?

Inquiry to explore:

Looking at a pendulum or a bounding ball, look at the energy which is lost, discuss where it went, how it was “lost”, and how you might define a system which “conserves” energy.

For project:

Be able to quantify the energy at the beginning and end, then discuss where energy was lost and how they could define the system to make it as conservative as possible (insert republican joke here). However, this may be problematic because of stored energy within the gadget (like a pre-compressed spring or something). Although, upon thinking about this a little more, it may be fine, because then the groups will simply have to account for the source of that energy in their system analysis.

