Psychology 522/622

Winter 2008
Lab Assignment #4
ANCOVA

Due:  February 6, 2008 at 10 AM

A.  Everitt reported data on a study of three treatments for anorexia in young girls.  The independent variable of interest was what sort of treatment was provided (GROUP).  One treatment was cognitive behavior therapy, a second was a control condition with no therapy, and a third condition was a family therapy condition.  The variable of interest was weight after treatment (POSTTEST).  We’ll use pre-treatment weight (PRETEST) as a covariate in an ANCOVA below.  Part of the data for this study is included in “anorexia.sav”.
1.  Run an analysis of variance on GROUP differences in POSTTEST scores.  Conduct post-hoc tests or contrasts if necessary.  What do you conclude based on these results?

2.  Run an analysis of variance on GROUP differences in PRETEST scores.  Conduct post-hoc tests or contrasts if necessary.  What do you conclude based on these results?

3.  As you prepare to conduct an ANCOVA, check to see if the homogeneity of slopes assumption is adequately met.  You should find that this assumption is untenable.  Can you produce the output that alerts you to this?
4.  Let’s explore the nature of this heterogeneity of slopes violation.  Where is the problem?  Run separately for each group a simple linear regression predicting POSTTEST from PRETEST.  Compare visually the regression slope coefficients across these three regressions.  Which group is creating the problem of heterogeneity of slopes?

5.  Despite the violation of the assumption of homogeneity of slopes, let’s conduct an ANCOVA anyway for practice.  Use POSTTEST as the dependent variable, GROUP as the independent variable, and PRETEST as the covariate.  Conduct post-hoc tests or contrasts if necessary.  What do you (cautiously) conclude based on these results?
Concluding Remarks:  At the end of this assignment we are left in a bit of a quandary.  Which analysis do we believe and report?  The honest answer is that there is no good answer to this question that is applicable across all situations.  The honest approach would be to report one analysis and in a footnote report alternative results.  In this case, I would probably go with the ANOVA on the POSTTEST scores since the differences in PRETEST weights were slight.  You sacrifice statistical power in this case because you are not accounting for PRETEST individual differences in weight but at least we are not violating any assumptions by doing so.  If there were large and significant differences in PRETEST weight we’d be in a real bind since differences in POSTTEST weight might be attributable to those different PRETEST weights and not the treatment.
You may have considered using GAIN scores (e.g., POSTTEST – PRETEST) and include that variable in the ANOVA.  This is an option.  However, it implicitly assumes that the regression slopes within each group that you computed in part 4 of this assignment were all equal to 1 (i.e., equal to each other and all equal to the same value, 1).  Though for two of the groups their regression slopes do not differ significantly from 1 (construct a confidence interval around each slope to convince yourself of this), for one group this implicit assumption is clearly untenable.  When those regression slopes are all 1, the results of an analysis of GAIN scores will be exactly the same as in the ANCOVA.  When these assumptions hold, analyzing gain scores is nice because it is easy to communicate.  However, when the regression slope are not equal to 1 (but are equal to one another as we assume in ANCOVA), the analysis of gain scores will be less powerful statistically than when using ANCOVA.

B.  Find a journal article that illustrates ANCOVA. Your task is to find an empirical journal article that uses ANCOVA.  In no more than one page, you are to summarize the article in general, discuss specifically what was concluded based on the ANCOVA analysis (if more than one is presented choose the most interesting one and discuss the conclusion reached from that one test), and offer a brief critique of the paper. Be sure to include a copy of the article with your assignment.
