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Introduction:
This unit is designed to be used in conjunction with topics that involve the Kinetic Theory of Matter.  There are a series of movies and activities that are easily adaptable to this topic.  The following activities are not meant to replace the content but can be used in conjunction with labs, activities and discussions.  

Intended Audience:
The intended audience for this unit is high school introductory level chemistry.  The written assessments and movies can be edited and adapted to the teachers liking based on the audience.  This unit helps to meet Ohio science standards that require students to explain physical properties of matter through the examination of matter at a molecular or atomic level.

Adjustment and Adaptation:

Higher level classes may want to adjust the movies and assessment materials by asking higher order thinking questions.  An honors or A.P. class could also easily draw in the concept of specific heat.  The movies are small enough and short enough that a teacher could have them on a single screen as viewed by the class or have them on a computer station and have groups cycle through the program.

Placement in the Curriculum:
This unit is not meant to replace a wet lab.  It is meant to be used in conjunction with labs, activities or lectures concerning the Kinetic Theory of Matter.  The teacher might refer to the movies as an electronic blackboard during a lecture or activity.

Time:
Preparation and time for this unit would be about two to three days.  It is important to note that the time frame is dependent upon the instructors discretion.  The instructor can change the time frame based on the interest of the students.

Resources:

The instructor will need:

· A computer.

· SMD Player

· SMD Editor

· SMD Movies “Prektm” and “Postktm”

· Food coloring

· Ice

· Water, both room temperature and hot.

· Soda

· Baby bottle with a nipple

· The worksheet that accompanies “Postktm” 

· The post assessment quiz.

Electronic Equipment:

· Computer(s) that are able to run SMD Player.

Goals and Objectives:

Students will be able to distinguish the different characteristics of solids, liquids, and gases on a molecular level.  Students will be able to relate temperature to phase changes.

Instructional Activities:

The instructor should begin with little introduction.  Show the SMD movie PreKTM.  Ask students about their impressions.  Do not discuss what it should or should not represents.  Refrain from using the word “particles”.  Refer to the picture as “dots”.  Ask students about the meaning of the graph.  AFTER THE DISCUSSION, DO NOT CLOSE THE PROGRAM!  INSTEAD HIT “REWIND” AND ASK STUDENTS WHAT THEY THINK THIS MEANS.  Hopefully, it might click in someone’s head that what they just say was condensation and freezing.

Each pair of students should have a glass of ice water and some food coloring.  They are instructed to place one drop of food coloring in the water and then to observe.  They must then do the following: THINK, PAIR, SHARE.  Students are to collect ideas concerning a theory about matter that explains their observations and collect these on the board.  Typically, at this point, the theory is as simple as “matter made up of particles that mix”.

Repeat the experiment using tap water and hot water.  Students typically realize that they should try to characterize their observations with the idea of time.  The word “energy” enters into the theory.  It is important to explain that a theory is an explanation of an event, but can change if it can no longer explain a different set of event.  At this point students generally develop a statement that reads, “Matter is made up of particles that move and mix.  Add more energy and they move and mix faster.  The particles are different”.

The instructor now fills a baby bottle completely with soda and screws on the nipple.  Carefully and over a sink the instructor places their finger over the hole in the nipple turns the bottle upside down and shakes vigorously.  The nipple should expand to about the size of a baseball.  Continuing to exercise caution,  the instructor should turn the bottle upright, take his/her finger off the nipple and watch the gas escape.  If adding energy to a system allows particles to mix better, why is it that adding energy to this system separates particles?  Hopefully, students should revise their theory to include something about the “nature of particles”.

The instructor should discuss their developed “Kinetic Theory of Matter”.  It is important to stress that each part of the theory should be based on background information and collected data.

At his point students are now allowed to watch the SMD movie with the accompanying worksheet.

Assessment:
This unit provides for a unique assessment opportunity.  The entire approach to assessment incorporating Bloom’s taxonomy can be summed up in a single equation.

Background information + Data = Inference

Background information is the “knowledge” level.  Knowledge plus data provides an  inference.  If a student has an incorrect inference (often referred to in the teachers lounge as a “wild guess”) than the instructor should direct questions that ask where in the background information or data did they get the information for their inference.  Providing a correct inference is accomplished by the higher processes of Bloom’s Taxonomy.

The SMD movie is a unique assessment opportunity for several reasons.  First, students are able to stop the assessment at any time, to rewind and review questions as the virtual experiment is unfolding.  Second, not only does it ask questions about the wet lab, but it also asks questions in which they must make inferences between a visual model and a graph.  They are provided with a slightly new situation that in order to be able to answer the question, they must examine the data and use the appropriate thought process.  It is not just “regurgitation”.   A formal written assessment is provided in which models, graphs and questions are used.

