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Aggregated Analysis

To perform the aggregated analysis, all level 1 variables (achievement, LOCUS, 
SES) were aggregated up to the school level (level 2) using school-based means. A 
standard multiple regression was performed via SPSS entering all predictor variables 
simultaneously. The resulting model was significant, with R = 0.87, R2 = 0.75, F(4, 999) 
= 746.41, p < .0001. Again, as expected, both average SES and average LOCUS were 
positively related to achievement, and %MINORITY was negatively related. In this 
analysis, %LUNCH was not a significant predictor of average achievement. Absent 
any other analysis, it is difficult to know which of the two analyses is the best sum-
mary of these effects. They are strongly divergent in terms of effect size(s) and in 
whether %LUNCH has any effect.

HLM Analysis

Finally, a multilevel analysis was performed via HLM, in which the respective 
level 1 and level 2 variables were modeled appropriately. Note also that all level 1 
predictors were centered at the group mean, and all level 2 predictors were cen-
tered at the grand mean (following recommendations in places such as those of 
Raudenbush and Bryk, 2002). The resulting model demonstrated goodness of fit 
(chi-square for change in model fit = 4,231.39, 5 degrees of freedom, p < .0001). As 
seen in the right-hand portion of Table 13.1, this analysis reveals expected relation-
ships—positive relationships between achievement and the level 1 predictors (SES 
and LOCUS) and strong negative relationships between achievement and the level 
2 predictors (%MINORITY and %LUNCH). Furthermore, the analysis revealed 
significant interactions between SES and both level 2 predictors, indicating that the 
slope for SES gets weaker as %LUNCH and %MINORITY increase. In addition, 
there was an interaction between LOCUS and %MINORITY, indicating that as 
%MINORITY increases, the slope for LOCUS weakens. There is no clearly equiva-
lent analogue to R and R2 available in HLM, so it is not possible to compare effect 
size for the overall model.

Disaggregated Aggregated Hierarchical
Variable b SE t b SE t b SE t
SES 4.97a 0.08 62.11*** 7.28b 0.26 27.91*** 4.07c 0.10 41.29***
LOCUS 2.96a 0.08 37.71*** 4.97b 0.49 10.22*** 2.82a 0.08 35.74***
%MINORITY −0.45a 0.03 −15.53*** −0.40a 0.06 −8.76*** −0.59b 0.07 −8.73***
%LUNCH −0.43a 0.03 −13.50*** 0.03b 0.05 0.59 −1.32c

 0.07 −19.17***

Table 13.1  Comparison of Three Analytic Strategies

NOTE: b refers to an unstandardized regression coefficient and is used for the HLM analysis to represent the unstandard-
ized regression coefficients produced therein, although these are commonly labeled as betas and gammas. bs with different 
superscripts were found to be significantly different from other bs within the row at p < .05. ***p < .0001. This analysis was 
first presented in Osborne (2000).




