Instructions for Animals PowerPoints
1. Checking the contents of the package

· One PPT file named animal VTTs 

· Three AVI files: cell respiration, digestion atom, dehydration 1

· All the files have to be in the same folder for the PPT links to work.  If the links don’t work, you can still open the .avi files separately and run them.

2.  Two ways to demonstrating VTTs (Visual Thinking Tools)
· Demonstrating VTTs by filters

Filters are angles to visualize certain aspects of a carbon-transforming process. The purpose of filters is to lessen students’ cognitive load and help them understand a complex process from different perspectives. Teachers can easily skip or focus on one filter according to students’ learning needs.  

               In the animal process tool slides, we include three sets of filters. 
· The first set is scale filters, which include macroscopic scale filter, microscopic scale filter and atomic-molecular scale filter. When you click these filters, VTTs will demonstrate one process at different scales. 
· The second set is matter and energy filters, which include matter identity filter, matter movement filter, energy transformation filter, blank filter and all filters.  
· The matter identity filter will demonstrate materials that involved in the process. 
· The matter movement filter will demonstrate how materials move in a scientific event at one scale. 
· The energy transformation filter will demonstrate how energy is transformed in the scientific event.  
· The blank filter will show a the process tool for that event without any reactants or products. 
· All filters will demonstrate how both matter and energy are transformed in a scientific event at one scale. 
· Demonstrating VTTs by slide sequence

You can also demonstrate VTTs according to the slide sequences.  For each process:
· There is an initial driving question

· Structure and matter movement are shown with illustrations of the cow and cells in the digestive system and the cow’s leg muscle
· The process tool and different filters show matter transformation at macroscopic and atomic-molecular scales
3.  Animation in VTTs
There are three animations to show how atoms are recombined into new molecules in the animal VTTs:

·  Slide 21 (Analyze digestion by filters at atomic-molecular scale) shows the animation named “digestion atom, which shows a polymer being broken into monomers. 
· Slide 39 (Matter movement for protein synthesis at atomic-molecular scale) shows animation named “dehydration 1, which shows amino acids being combined into polypeptide (small protein molecule).
· Slide 59 (Matter movement of cellular respiration at atomic-molecular scale) shows animation named “cellular respiration, which shows the atoms of glucose and oxygen m being rearranged into carbon dioxide and water molecules.  (NOTE:  This simulation is not completely scientifically accurate, but we feel that it is appropriate for the middle school and high school level. Both photosynthesis and cellular respiration are processes with 2 main stages, one of which metabolizes carbon and the other O2/H2O.   The net result is that 6 H2O molecules are taken apart in the first stage, then recreated in the second stage.  This means that all the O2 molecules entering the process end up in H20, and the oxygen in CO2 comes from either glucose or water. For a more complete explanation, see http://dqc.crcstl.msu.edu/respiration.)
Please download PPT file and three animations into the same folder. You can click the animation image in slides to show the animation. If it doesn’t work, you can directly click the corresponding animation in the folder. 
