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Title That Attracts Interest
Authors: The introduction sets up the problem and describes its significance and relevance in an interesting easy-to-read style that engages student interest.  Provide at least one color picture that further motivates the activity.  Add a caption (using 8 pt font size) to the figure to acknowledge the source.
 Prerequisite Knowledge
Before beginning this activity, you should be able to
· Authors: provide bulleted list. (at least 2, no more than 5 items of concepts and procedures that are used in the activity but are not to be learned as part of the activity.)
Applying Your New Skills
After completing this activity, you should be able to
· Authors: first item maps into Got It! Question 1 and is a generalized statement of what was done to solve the main problem in the activity.
· Authors: second item maps into Got It! Question 2 and is a statement regarding the general applicability of the concepts used in the activity to new contexts.
The Problem
Authors: State the problem.  Provide information, reaction equations, data, graphs, etc needed to solve the problem as appropriate.  Remember student time is limited; help them spend it on problem solving not information gathering, unless information gathering (recognizing what is needed and finding it) is an intrinsic part of the activity.  If not much of a second page is needed, try to condense everything to one page.  Begin the next section (Solve the Problem) on a new page and devote the entire page to that section.
Information
Authors: This section is optional.  If the information needed is extensive it can be separated out from the problem statement.  Also, if there is a cumbersome time-consuming calculation, but the process of obtaining that result is not the emphasis of the activity, it can be put in this section.
References
Authors: Include references that to document your sources and to provide additional information for instructors and students.  Follow the format of the Journal of the American Chemical Society.  If space is not available following the problem statement, this section can be moved to a page where there is space.  Note that each activity is limited to 8 to 10 pages for publication.
Solve the Problem and Document Your Solution
Name: ________________________________________________________________
Other Team Members:____________________________________________________
Date: _____________________Activity Title: _________________________________

Level of Help used to solve this problem:   none        Au       Ag       Cu

Work with your team to solve the problem.  Your instructor can provide three levels of help called gold, silver, and copper.   Au Help presents a strategy that resembles the way experts think when they solve problems.  The use of this strategy is illustrated and prompted to different degrees in Ag Help and Cu Help.  With Cu Help, you work as an apprentice helping an expert solve the problem.  As the semester progresses, you should move through these stages of Help to grow your problem solving skills.  Your instructor will tell you what you need to do to document your solution on this page.  One method of documentation would be to provide the information requested in Au Help.

Does Your Answer Make Sense?

Consider whether your methods and solutions to subproblems make sense based on your knowledge and experience.  Consider whether the magnitude and units of answers are reasonable. 
Authors: Ask two questions that help students validate their solution and answer and explain why they think their method and result are correct.
1. First validation question.
2. Second validation question.

Building Your Problem-Solving Skills
You will be able to complete the Got It! section, which comes next, more efficiently, and you will do better on exams if you take a few minutes now to improve your problem-solving skills.  Communicating the steps in your problem solution to others and thinking back on the problem that you just completed will help you to improve.

1. Consider what was done in each step and why it was done.  Share and explain your team's problem solution with your class as called upon by the instructor.

2. Identify the most important thing you learned today about problem-solving that will help you solve new problems.  Explain.
3. Consider whether you could solve this problem using a more efficient procedure so you can answer a similar exam question more quickly.  If you find one, describe this more efficient procedure.
4. Identify whether there are any issues or assumptions contained in the problem and its solution that would limit using the same procedure for other problems.

5. Identify features of this problem and its solution that could apply to other problems.  Explain.
Authors: Feel free to substitute more directed questions that pertain to your activity, but along the same lines, for any of these five.  Please don't add additional questions because these five seem to cover the issues: reflecting on what was done, identifying improvements in process, and thinking about relevance to other contexts.

Got It!

1. Authors: Insert a near-transfer problem that involves the same concepts with a very similar context or with an identical context and different focus.  This problem should relate to your first learning outcome.  Provide the answer for the instructor’s guide using the font and color indicated below.
Answer
2. . Authors: Insert a far-transfer problem that involves the same concepts with a different context.  Provide the answer for the instructor’s guide using the font and color indicated below.
Answer

Authors: Here are examples of a main problem, a near transfer problem, and two far transfer problems along with the learning outcome statements that go with them.

Main Problem: Your task is to determine the volume of liquid gasoline that must be injected into a cylinder of the Dodge Viper during each cycle in order to react completely with the oxygen (O2) that is present when the air in the 828 mL cylinder is at 1 atm pressure.  The mixture of gasoline vapor and air then is compressed to about 1/10 its initial volume before it is ignited by a spark from the spark plug. 

Learning outcome linked to the near transfer question (Got It! 1): Correctly determine the amount of a hydrocarbon fuel that can be mixed with air and burned completely under given conditions of pressure, temperature, and volume.

Near Transfer: Professor Dave's GTI has a 4 cylinder 1.8 L turbo-charged engine.  The turbo-charger produces an air pressure in the cylinder of 2 atm.  What volume of gasoline must be injected into each cylinder during each cycle of the engine to react completely with the oxygen that is present?

Learning outcome linked to the far transfer question (Got It! 2): Correctly determine the amount of reactants that will react completely with each other when one reactant is a gas and the other is either a gas, liquid, or solid.

Far Transfer: What is the maximum amount of sugar (glucose, C6H12O6) in grams that you can metabolize to carbon dioxide and water by one breath of air?  Assume the volume of air inhaled in one breath is 0.050 L at 1.0 atm and 295 K.

Authors: Start each of the following help pages on a new page.  There is a large volume of research literature on expert – novice problem solving.  Expert problem solvers are successful because they have their knowledge of concepts, procedures, and equations interconnected in a hierarchical neural network.  They generally analyze problems in terms of the highest concepts, connect these to other concepts, and then to associated procedures and equations.  Novice problem solvers tend to work only with procedures and equations relying on memorization, algorithms, and pattern matching..  The help pages prompt students to use the same approach as experts and require that they exercise the skills needed to become successful problem solvers.  Au Help is a model for problem solving that is derived from the research on how experts solve problems.  It should be thought of as the skills experts use, not as a linear procedure for problem solving.

Au Help
1. Visualizing and understanding the problem.

Restate the problem in your own words.  Your statement should clearly identify the information that you are given and what you need to find in order to solve the problem.

Look for ways to separate the problem into parts or subproblems.

It often is helpful to restate the problem by drawing a picture or diagram or by constructing a table that reduces the problem statement to a simpler clearer representation.

2. Analyzing the problem.

(a) Identify the concepts or ideas that probably are needed to reach a solution because they connect what you know to what you need to find.  Add these to your diagram or table.

(b) Identify the procedures and equations to use that are associated with these concepts, and add these to your diagram or table.

(c) Think about how you can use the concepts, procedures, and equations to link the information that you have to what you need to find.

(d) Consider whether any information that you need is missing and where can you find it.

(e) Check whether you have made or need to make assumptions.

 3. Solving the problem.  Use the information that you have produced in visualizing and analyzing the problem (items 1 and 2 above) to 

(a) Separate the problem into sub-problems if possible.

(b) Solve each sub-problem.

(c) Integrate the solutions of the sub-problems into a solution of the problem.

4. Validating your result.  The section above titled Does Your Answer Make Sense? will help you check whether your solution is correct.  Being able to validate your work is a very important skill that will serve you well on exams and in your career.

5. Improving your problem solving skills.  To be a successful learner, you need to be able to apply your knowledge to new unfamiliar situations.  One way to strengthen this ability is to reflect on what you have done and how it is more generally applicable.  The section above titled Building Your Problem Solving Skills will guide you in this process.  You can then test your success on the two Got It! questions.
Ag Help
Authors:  It will be easier if you complete Cu Help first and then modify it for Ag Help.  The skill inventory below might be helpful in identifying the focus for each level of help.
Your questions (prompts) should follow your thinking as you solve the problem using the model for problem solving given in Au Help.  The questions should not be directive but convergent, helping students to focus on the key issues.  The questions should be designed to help students grow their interconnected hierarchical network of concepts and procedures, exercise lower-level problem-solving skills, and employ the intermediate and higher-level skills.  For example at the Ag level, students should be able to identify and implement relevant equations and procedures and combine solutions without any prompts (lower-level skills).  
While convergent questions most often are used for Ag Help, students might be given prompts, for example, that involve a partial problem restatement, identifying the number of sub-problems to find, the number of assumptions that need to be made or have been made, and a choice of concepts and procedures from a list.  They also might be asked to identify some number of superfluous items in the problem statement.  Note these are just suggestions, by all means use your own judgment and creativity.

Skill Inventory for Authors
	Higher Level
	Intermediate Level
	Lower Level

	Understanding and restating the problem.
	Identifying relevant concepts.
	Identifying relevant procedures and equations.

	Subdividing the problem.
	Filtering our superfluous information.
	Implementing relevant procedures and equations.

	Identifying assumptions.
	.
	Combining solutions from sub-problems.


Cu Help
Authors: At this level of help, you essentially need to step the students through the solution.  Follow the model for problem solving given in Au Help.  Your questions should parallel your thinking as you solve the problem.  Ask students to contribute to the solution using lower level skills (e.g. identifying and implementing relevant procedures and equations and combining solutions).  The steps you create and the questions (prompts) that you provide should be sufficiently directive so a team of 3 or 4 students can solve the problem without requiring a mini-lecture on how to solve the problem.

Provide answers to your questions for the instructor’s guide using the font and color indicated below.  These answers should solve the problem and document your solution.

Answer
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