Developing Materials for PLTL Workshops

PLTL is a unique curricular structure that requires unique learning materials.

Successful PLTL materials should:

1. Assist students in achieving learning objectives of the course;

2. Assist the peer leader to encourage collaborative interactions among students;

3. Provide learning activities that address diverse learning styles;

4. Respect the time required to engage in in-depth discussions;

5. Include problems of sufficient complexity to be difficult to solve in isolation;

6. Introduce a spectrum of approaches to scientific problem-solving and thinking.

Elements of Scientific Problem-Solving

and Thinking

	General Category
	Specific Example

	Understanding and using algorithms
	Lewis Dot Structures/

Round Robin

	Structured Problem Solving
	Creating Problem Solving Flowcharts

	Modeling Scientific Phenomena
	Penny Kinetics

	Social and Historical Context
	Periodic Table, Ozone Layer

	Exploring the Haptic Dimension
	Tetrahedral Carbon

	Understanding Complex Relationships
	Concept Maps – Chemical Bonding


PLTL is uniquely suited to carry out non-traditional problem-solving activities.

·  These activities typically need a guide.

· The activities easily lend themselves to a collaborative setting.

· The space and time necessary exist to complete and analyze the results.

Understanding and Using Algorithms: Round Robin method for Lewis-Dot Structures

Your leader will randomly assign one or more of the following steps to each group member. Each group member will solve their step or steps in turn, explaining their reasoning to the group.

Step 1: How many electrons are available for bonding?

Step 2: Determine the atom to atom connectivity. For every atom to atom connection, make a single bond.

Step 3: Distribute the remaining electrons to lone pair positions on atoms that need an octet.

Step 4: Identify atoms that need an octet but do not yet have one.

Step 5: Rearrange electrons from pairs to form multiple bonds, so that the atoms identified in step 4 have an octet.

Step 6: Calculate the formal charge on each atom.

Step 7: Analysis: Can you draw resonance structures? If so, how many? Which are the most important contributors to the Lewis-Dot structure?
The Haptic Dimension

“The act of handling models gives a sense of the constraints and flexibilities that are inherent in a structure. This aspect is peculiar to physical models. Despite their sophistication, computer molecular graphics cannot be touched…”

“van’t Hoff encouraged his readers to build models to visualize the relationship among the groups around the carbon atom, which was not easy to do by looking at an image.”

“Pauling used space-filled models to rule out many theoretically possible structures on the basis of steric hindrance…but in his articles, Pauling never mentions using models. At the same time, you have a press release from Caltech going on about how Pauling used things like billiard balls and how he chained them up and used them to rule out possible structures.”

Eric Francouer, quoted in September 6, 1999 C&EN, pg. 28-32, Tetrahedral Carbon Redux. 

Social & Historical Context: Ozone Layer*

Our present understanding of atmospheric chemistry leads us to believe that the earth’s protective ozone layer is suffering destruction because of the release of man-made chlorofluorocarbons(CFC’s) into the atmosphere. As a result, the United States and a number of other nations have banned or agreed to phase-out the uses of CFC’s. They are still being used, however, in a number of developing countries. CFCl3 is one of the most common CFC’s. It reacts with light energy, symbolized here as h(, to dissociate into reactive free radicals, chemical species with unpaired electrons, according to the following equations (the dots in the formulas indicate species with unpaired electrons):

CFCl3(g) + h( => CFCl2 .  (g) + Cl . (g)

Cl . (g) + O3(g) => ClO . (g) + O2(g)

ClO . (g) + O(g) => O2(g) + Cl . (g)

This reaction sequence depicts a chain reaction, that is, one that is self sustaining. This is because the chlorine radical, Cl . (g), is regenerated by reaction with oxygen atoms in the atmosphere.

Use your molecular model kit to stimulate a chain reaction. Use a red atom to represent oxygen and a green atom to represent chlorine. (Alternatively, use pennies to present oxygen and nickels to represent chlorine.) To simulate the reaction, start with five ozone molecules (three oxygen atoms per molecule), five oxygen molecules (two oxygen atoms per molecule), and one chlorine atom. Show how a single atom can react with all five ozone molecules.

Breakout Tasks
Part 1: (1 hour)

· In small groups of 5 members

· Identify a leader to facilitate and record the results of the following activities

· Brainstorm to identify 3 key concepts or commonly encountered problems in your discipline

· Discuss which of the three approaches seems best suited to developing a PLTL problem for teaching the key concepts/problem solving identified above

Approach One: Social & Historical Context: Create a problem that recreates the thought process that lies behind the historical acceptance of the concept. For instance: a choice between two competing theories. Give data and ask for interpretation.

Approach Two: Modeling Scientific Phenomena: Use coins or other objects to develop a simulation model to illustrate a key concept.

Approach Three: Understanding and using algorithms: Develop a round robin stepwise problem to solve a problem in your discipline.

· Choose the most intriguing possibilities that emerged in the discussion and develop a PLTL workshop problem that would take students an estimated 15-20 minutes to solve.

· Carefully write the problem in very large print so that it can be solved by another group.

Part 2: (30 minutes) Send your leader to another group to facilitate that group in solving the problem. The leader should use appropriate leadership skills to enhance full participation of all group members.

Part 3: (30 minutes) Reconvening: Discuss your experiences in preparing and solving the problems.
Why No Answer Key?

Workshops are about:

Learning how to construct answers

How to evaluate different answers

How to test for ambiguity

How to test for completeness
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