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of Some Nonparametric Alternatives to the Parametric Analysis of
’ Covariance Test
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Mahsoub Abdel Kader Al Dowy Hassan
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The current study aimed at investigating the distributional properties
(type I, II error rates, robustness, and statistical power) of seven
nonparametric alternatives to the parametric ANCOVA test those suggested
by (1) Quade (1967); (2) Shirley (1981); (3) Burnett and Barr (1977); (4)
McSweeney and Porter (1971); (5) Puri-Sen-Harwell-Serlin (1985); (6)
Hettmansperger (1984); and (7) Puri-Sen (1969a). ~

The researcher used .an empirical data collected by measuring
achievement in a training program (stress management) within the Pathways
for Higher Education project. The sample size was delimited to (701)
students who participated in winter and summer sessions. The researcher
derived many sample sizes according to the requirements of the data analysis
to study the effects of using three training strategies (cooperative learning
strategy, KWL strategy, brain storming strategy) on achievement by using
unbalanced design including varity of sample sizes (very small, small,
medium, large, and very large).

The study results indicated that: the parametric ANCOVA and the
seven nonparametric alternatives showed similar performance leading to
reject the null hypothesis. The parametric ANCOVA and the seven
nonparametric alternatives showed inflation in the Type I error rates under all
the conditions as the actual Type I error rate was considerably greater than
the nominal Type I error rate except the second condtion. The parametric
ANCOVA and the seven nonparametric altematives appeared not to be
robust for unequal group sizes except Hettmansperger test which appeared to
be near the maxmum bound of liberal criteria for robustness under the second
condtion. Also, the results indicated that the statistical power of the seven
nonparametric alternatives increased as the sample size increased, is usually
more powerful than the parametric ANCOVA under all the conditions, and
the parametric ANCOVA test showed only (acceptable, valuable) statistical
power respectively under the second and fifth conditions.

The obtained results showed the importance and usefulness of the
nonparametric ANCOVA alternatives in the research field, particularly for
the analysis of experiments, where the errors are not normally distributed.
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