Overhead CM-1
Developing Materials for PLTL Workshops

Speaker’s Comments:
Good Workshop materials should be:

· Appropriately challenging;

· Integrated with other course components and goals, including exams; and

· Designed to engage the student with the material and with one another.

Discussion of the points on the overhead: Why is each point important for Workshops?

What are we trying to teach? What are the Big Ideas?

Overhead CM-2
Elements of Scientific Problem-Solving and Thinking
Speaker’s Comments:
Each of the General Category items is matched with an problem-solving example that involves the group in thinking through the problem to understand a concept. 

Each example also addresses a variety of learning styles and methods of understanding.

For example (next slide): 

Overhead CM-3
Understanding and Using Algorithms

Speaker’s Comments:


Algorithms can be useful  - when scientists solve problems they rely on algorithms that they have internalized, thus becoming a shorthand, and they forget that the steps are necessary for a novice learner, forgetting how they learned.

How does a novice become an expert? How can we deconstruct an expert’s knowledge to make it understandable for a novice? Workshops allow for an “expert-novice” who has some understanding of the concept and the use of algorithms to solve a problem.

The Round-Robin method allows each participant to be involved in a step of solving the problem.

Overhead CM-4
The Haptic Dimension
Speaker’s Comments:
Handling materials acknowledges the kinesthetic, or haptic, dimension of learning.  James Watson built a model of DNA to help understand it; Pauling used models to understand molecular structures.

The building of a model allows for an understanding of the concepts, and should be acknowledged as a viable means of learning. 

Building also enhances discussion so that the participants of a group can develop insights through shared activity.

Overhead CM-5
Social & Historical Context


Speaker’s Comments:
Tying learning to “real life” often enhances understanding. Why do we care about chlorofluorocarbons? The “ozone layer” becoming thinner is constantly in the news, but without an understanding of the chemistry, it is an abstract, insoluble problem.

Overhead CM-6 & 7 
Breakout Tasks


Speaker’s Comments:
See Overhead for directions. Other techniques may also be used. 

Basic Idea
All the students should be engaged, and to achieve this -- it should be a puzzle, something that is not obvious; the body is something that they have to manipulate (Kinesthetic modeling - haptic, building models); the spirit means that problems need to be relevant. Exams should have similar problems to the type they have been working on in workshops, and they should be tested on this. Problems need to challenge the group, not any one individual.

See Guidebook, Appendix I: Group Methods for Workshops: Specific Practice for information on Pair Problem-Solving, Creating a Flowchart, etc.

Depending on the group, its discipline, and its topic, the techniques that can be used may include role-playing, concept-mapping, model-building, etc. The only limit is the creativity of the group and the constraints imposed by the problem itself.

Overhead CM-8
Why No Answer Key?

Speaker’s Comments:
It is best to grapple with these issues in a team setting because the process requires a discussion of a range of ideas; debate about the validity of the ideas, checking, testing, and correcting ideas; and building consensus and confidence.

Simply put, the value of the Workshop and the special role of leaders would be short-circuited by an answer key. 

Does real life have an “Answer Key?” 

How many times has a student encountered a problem, looked to the answer key, then reverse engineered the process?
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