Chapter One: Chemistry: The Science of Change
Learning objectives

1. Identify the key components of the scientific method.
2. Differentiate between states of matter.
3. Determine whether a mixture is heterogeneous or homogeneous.
4. Categorize properties of matter as being quantitative or qualitative; physical or chemical; extensive or intensive.
5. Recall the common base SI units of measurement and their associated symbols

6. Utilize SI unit prefixes.
7. Perform conversions between different temperature scales.
8. Apply derived units, such as volume and density, to perform calculations.
9. Apply significant figure rules in calculations.
10. Distinguish between accuracy and precision.
11. Utilize conversion factors to conduct unit conversions.
12. Apply dimensional analysis toward solving problems with multiple steps or conversions.
Applications, Demonstrations, Tips and References 
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1. Laboratory Tip:  Density of pennies lab; lab techniques: learn to measure mass, volume, density, etc.

2. Instructor’s Tip: If demonstrations are going to be used throughout lecture, consider starting off your first lecture with a demonstration. The burning of a magnesium strip will help raise student interest. This can also be done during the element versus compound discussion.
3. Literature: Keller, Sarah. “Advice for New Faculty Teaching Undergraduate Science.” J. Chem. Educ. 2006, 83, 401.
4. Instructor’s Tip: You can use studying as a model of the scientific method. Hypothesis: If you don’t study for a test you’ll fail it. After 5 F’s, you’ll come to the conclusion that you need to study for exams.
5. Biological application.

Section 1.1 

6. Literature: Gilbert, Robert. “An Introduction to the Scientific Process: Preparation of Poly(vinyl acetate).” J. Chem. Educ. 2001, 78, 1370.
7. Literature: Robinson, William. "The Inquiry Wheel, an Alternative to the Scientific Method", J. Chem. Educ. 2004, 81, 792.
8. Demonstration: Dry ice and liquid nitrogen provide good materials to introduce the concepts of liquid, solid and gas phases.
9. Literature: Blake, Bob. “Classifying Matter: A Physical Model Using Paper Clips.” J. Chem. Educ. 2006, 83, 1317.

10. Multimedia: Matter- three states of matter. 
Section 1.3

11. Literature: Shaw, Ken. “The Chemical Adventures of Sherlock Holmes: The Serpentine Remains.” J. Chem. Educ. 2008, 85, 507.

12. Literature: Canagaratna, Sebastian G. “Intensive and extensive: Underused concepts.” J. Chem. Educ. 1992, 69, 957.

13. Demonstration: You can also use the styrofoam/pebble density demonstration to illustrate intensive and extensive properties.
Section 1.4

14. Instructor’s Tip: The growing size of computer media can be used to tie prefixes into the lecture (kilobytes, megabyte, gigabyte, etc.) A floppy disk, zip drive and multiple gigabyte flashdrives can be used to illustrate these three easily.

15. Literature: Pellicer, Julio. “The Evolution of the Celsius and Kelvin Temperature Scales and the State of the Art.” J. Chem. Educ. 1999, 76, 911.

16. Instructor’s Tip: Students will benefit from a comparison of the different temperature scales at familiar Fahrenheit temperatures (e.g. water boiling, body temperature, water freezing).
17. Literature: Mossotti, Victor G. “A Simplified Algorithm for Temperature Conversions.” J. Chem. Educ. 2003, 80, 1380.

18. Biological application.

19. Literature: Paorgiou, George. “An Apparatus for Temperature Displays.” J. Chem. Educ. 1999, 76, 1094.

20. Engineering application.

21. Demonstration: You can use a very large piece of styrofoam and a small pebble to introduce the concept of density.

22. Literature: Keiter, Richard L. “Density Visualization.” J. Chem. Educ. 2006, 83, 1629.

23. Literature: Hawkes, Stephen J. “The Concept of Density.” J. Chem. Educ. 2004, 81, 14.
Section 1.5

24. Instructor’s Tip: Topic introduction: Write a number up on the board with a couple of digits after the decimal point, place another number with no digits after the decimal point below it. Ask students which one they trust more. Now add the two together and highlight the problem associated with digits after the decimal point.

25. Literature: Bularzik, Joseph. “The Penny Experiment Revisited: An Illustration of Significant Figures, Accuracy, Precision, and Data Analysis.” J. Chem. Educ. 2007, 84, 1456.

26. Instructor’s Tip: Quick summary of calculation rules: Addition/subtraction- use placeholders; multiplication/division- # of sig figs will limit.
27. Demonstration: Throwing papers into a trash can be used to provide students with an understanding of precision of accuracy.

28. Demonstration: Treptow, Richard S. “Precision and Accuracy in Measurements: A Tale of Four Graduated Cylinders.” J. Chem. Educ. 1998, 75, 992.
Section 1.6

29. Literature: McClure, James R. “Dimensional Analysis: An Analogy to Help Students Relate the Concept to Problem Solving.” J. Chem. Educ. 1995, 72, 1093.
30. Biological application.

End of Chapter Problems sorted by difficulty

Easy

1, 2, 3, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 32, 33, 34, 35, 55, 56, 58, 57, 59, 60, 61, 62, 63, 64, 67, 68, 69, 70, 71, 79, 80, 91, 92, 97, 103, 105, 107, 108, 114
Medium

4, 5, 30, 31, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 65, 66, 72, 73, 74, 75, 76, 77, 78, 84, 86, 87, 88, 89, 90, 93, 94, 98, 99, 104, 109, 111, 112, 113, 

Difficult

66, 81, 82, 83, 85, 95, 96, 100, 101, 102, 110, 115, 116
End of Chapter Problems sorted by type

Review

1, 2, 3, 6, 7, 8, 9, 10, 21, 22, 23, 56, 59, 60, 61, 62
Conceptual

4, 57, 58, 63, 64, 65, 66, 67, 69, 71, 103, 105
Biological

14, 49, 54, 81, 82, 85, 98, 99, 100, 109, 112, 115
Engineering

48, 52, 83, 84, 86, 88, 93, 94, 97, 102, 108, 116
Environmental

86, 95, 97
Organic

None
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