Grading Rubric for Math 1330 Single Variable Student-Generated Project Report (based on the Checklist on Page B71)
Introduction (15):

1_____Attractive, creative, clever, catchy title page, including your name and the date

3_____Convincing and interesting motivation and description of the project

4_____Clear definition of the variables and units, including a full subjective scale, if applicable.

2_____Domain of the independent variable and range of dependent variable, with reasonable constraints listed

3_____Discussion of concavity and why you expect there should be a maximum or minimum

2_____Your initial guesstimates for optimal value of the input and the output variable

Data (20):

2_____Methodology for collecting data explained (time, place, how it was quantified)

1_____Methodology for choosing values of independent value (e.g., randomization process)

2_____Factors controlled for, efforts taken to avoid bias

1_____Factors not controlled and other unavoidable causes of bias or variation

3_____Guesstimate of the accuracy (probable error) in the measurement of each variable

2_____Data Log in text or in an appendix, in actual sequential order, with dates and other relevant factors  

3_____Unusual points marked and commented, or a note that no unusual points exist

4_____Quality of data (domain reasonable, gaps filled in, points around optimum)

2_____Graphs of data (all data w/o trendline, with trendlines, with Unusual points removed, data subset near optimum, etc.) 
Best Model Discussion (25):

2_____Category of model explained and justified

8_____Full definition of the model: 

3_____clear verbal definition of each variable:  units given, domain stated, constraints stated

2_____symbolic formula with at least four significant digits

3_____assumptions stated, what they mean in the real situation and any implications

3_____Estimate optimal point via graph and via numerical technology (e.g., fMax, fMin, spreadsheet)
4_____Use symbolic calculus rules to find the derivative and then the optimal point
3_____In an appendix, verify the symbolic derivative using the x+h definition  
3_____Plug in and test all endpoints and critical points to check global optimality, use second derivative test to verify concavity
2_____Interpret what the optimal point values mean in real life

Other Models (12):
2_____Category of each alternative model discussed (quadratic, cubic, quartic, etc.)

(one model should be data subset with Unusual Points removed, or a model with all data if your Best Model removed these)

3_____Abbreviated definition of each alternative model
5_____Abbreviated calculations to find optimal point of each alternative model

2_____Comments on the fit of the alternative models to the data, advantages and disadvantages of each

Validation (3) 
3_____Gather new data points at and near the optimal point, compare the new data with results predicted by your model 

Variation/Error Analysis (10)
1_____Restate estimated accuracy (probable error) in the original measurement of each variable
3_____Sensitivity analysis using new validation data, random data subsets and/or randomized data sets
3_____Summarize calculated optimal point values from all models in a Margin of Error Table 

1_____List Bias, Uncertainty, etc. in this Table 

2_____Use this Table to give a best estimate for the errors in the optimal point
Conclusion (10)
2_____Restate optimal point values to 3 or 4 significant digits, along with margin of error (actual and percent) in each value
3_____Express the everyday meaning of these numbers

3_____Compare/contrast these with initial guesstimates

2_____What you learned from the project!

Miscellaneous (5)
1_____Appendix material clearly labeled

1_____Professional appearance (margins, equations, tables and graphs laid out nicely)

1_____Writing technique (spelling, grammar, word usage, section and paragraph layout)

1_____Writing style (engaging, well organized, concise, clear, thorough, nice flow)

1_____Appropriate citations (books, articles, web pages, etc.) if applicable

(grading point value listed in front of each item)

