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Abstract
[bookmark: _GoBack]In quantitative studies, statistical power (the probability of detecting an effect that actually exists) is closely tied to sample size. Evaluators can use power analysis to plan what sample size should be targeted during data collection to make best use of limited evaluation resources. This introductory session will cover the fundamental concepts involved in using power analysis and describe how power analysis can be used to improve the quality of a quantitative evaluation study. It will define key terms, explain why power analysis is important, and then discuss practical issues such as how to pick a power analysis method that matches your hypotheses, how to come up with reasonable numbers to plug into power analysis formulas, and why it is important to examine how sensitive the results are to your assumptions. Some examples will be presented, and software tools and other resources will be recommended.

Recommended Resources
There are a ton of useful resources out there. Here are just a few…

Aberson, C. L. (2010). Applied power analysis for the behavioral sciences. New York, NY: Routledge. http://www.psypress.com/applied-power-analysis/ 
· This easy-to-read books shows power analysis formulas for many common statistical methods. It also shows SPSS syntax for using them. The website has downloadable copies of the syntax files. 

Abraham, W. T., & Russell, D. W. (2008). Statistical power analysis in psychological research. Social and Personality Psychology Compass, 2(1), 283-301. doi: 10.1111/j.1751-9004.2007.00052.x

Aguinis, H. (2004). Regression analysis for categorical moderators. New York, NY: The Guilford Press.
· Covers power for using regression models to test for moderator effects. Includes links to free software available online. 

Brown, T. A. (2006). Confirmatory factor analysis for applied research. New York, NY: The Guilford Press.
· Covers power analysis for CFA models. 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Hillsdale, NJ: Lawrence Earlbaum Associates.
· This is a classic reference text on power analysis, but more recent works like Aberson (2010) are a bit more reader-friendly. 

D'Amico, E. J., Neilands, T. B., & Zambarano, R. (2001). Power analysis for multivariate and repeated measures designs: A flexible approach using the SPSS MANOVA procedure. Behavior Research Methods, Instruments, & Computers, 33(4), 479-484. 
· Demonstrates a way to get SPSS to do power analyses for selected research designs. 

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behavior Research Methods, 39, 175-191. 
· G*Power is free software available from: http://www.psycho.uni-duesseldorf.de/abteilungen/aap/gpower3/ 

Hedges, L. V., & Rhoads, C. (2010). Statistical power analysis in education research (NCSER 2010-3006). Washington, DC: US Department of Education, Institute of Education Sciences, National Center for Special Education Research. http://ies.ed.gov/ncser/.
· Covers multilevel models. 

Hintze, J. (2008). PASS 2008 (Version 08.0.13). Kaysville, UT: NCSS, LLC. www.ncss.com. 
· PASS 2008 is excellent commercial software, but it is costly. It has very comprehensive coverage of types of power analysis, an excellent user interface, and it produces very nice output complete with interpretation statements and references to the sources on the computational methods used. It’s great for examining the sensitivity of your power analysis to varying the assumptions.
· PASS 11 was released in late October, 2010. I expect it will be a valuable improvement over the previous release. 

Konstantopoulos, S. (2009). Using power tables to compute statistical power in multilevel experimental designs. Practical Assessment, Research & Evaluation, 14(10), 1-9. Retrieved from http://pareonline.net/getvn.asp?v=14&n=10 

Lenth, R. V. (2001). Some practical guidelines for effective sample size determination. The American Statistician, 55(3), 187-193. doi: 10.1198/000313001317098149

Maxwell, S. E., Kelley, K., & Rausch, J. R. (2008). Sample size planning for statistical power and accuracy in parameter estimation. Annual Review of Psychology, 59, 537-563. 
· Ken Kelley has developed an R package called “MBESS” that performs power analyses related to the approach described here. 

R Development Core Team. (2010). R: A language and environment for statistical computing (Version 2.12.0). Vienna, Austria: R Foundation for Statistical Computing. http://www.r-project.org
· R is free, open-source software that is excellent for data management, statistical modeling, and graphics. Many leading statisticians use R to develop new statistical procedures, then make them available for download as add-on packages.
· Installation files are available from the Comprehensive R Archive Network http://cran.r-project.org. 
· The “pwr” and “MBESS” packages have tools for power analysis. They must be downloaded separately after installing the base R software. Other packages may also have power analysis functions, plus you can program your own if you choose to do so. 
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