HSCC 470
Research Methods and Dai
Analysis in Health Science

a1 'pothesis Testing IV
Testing for Normality with SPSS

S

Unit Objectives

- Upon completion of this unit, the student will
~able to: '
— Discuss the relationship of data distribution and III _

hypothesis testing
— List which statistical tests require normally distribute
data
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— List the properties of the normal distribution.

- — Describe how probabilities are calculated from the
~normal distribution curve

_ Describe how to test a data set for normality.
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Elements of a Statistical Te |

* Assumptions
— Scale of measurement

Population distribution
— Method of sampling
— Sample size |
* Hypotheses |
— Null
— Alternative

* Select Alpha Level
~ * Test statistic
~ * P-value

~ *» Conclusion
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Statistical Tests Requirin '_
Normal Distributions

Two Treatment Three or More | Before and After
'! Groups Treatment a Single
o Scale of Consisting of Groups Treatment in the | Association Between
i Measurement Different Consisting of Same Individuals Two Variables
i Individuals Different
g Individuals
I-'. P> Interval Unpaired ¢ test ANOVA Paired # test Linear Regression and
Pearson Correlation
Nominal Chi-square Chi-square McNemar's test Contingency
Coefficients
Ordinal Mann-Whitney Kruskal-Wallis Wilcoxon Spearman Rank |
rank-sum test statistic signed-rank test Correlation
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Properties of the Normdl:.l_"'
Distribution
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'« Many different curves,
each defined only by
- the mean (p) and
| standard deviation (G)  cuve sz ven s

standard deviation =1
* Whereas the \

~ probability of a value  corezresaneer
- (yistheheightof the " S
~ histogram divided by  corvecrsca e
n for discrete data, the =~ 7
probability of value
(x) is the area under =30
~ the curve for
- continuous data.
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Testing Data for Normality

S5PSS for Windows
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Testing Data for Normality |
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Testing Data for Normality
continued

~Boxplots ——— - Descriptive ———

r, & Factor levels together | [~ Stem-and-leaf ]
. . Cancel | b
| ¢~ Dependents together [¥ Histogram 4
|44

" None 1 Help | ]

=¥ Normality plots with tests ]

~Spread vs. Level with Levene Test
@ Nong 1

I —-e——— i Ty =y _ 3 e

" Power estimation

¢ Transformed  Power: |Natural log j !

 Untransformed
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Testing Data for Normalif

continued I

 File Edit Data Transtorm Statistics Graphs  Utilties  window  Help

ERE | FEE EE A EEE

i 10utputt

Valid cases: 11.0 NMissing cases: 1.0 Percent missing:
e T

33.8182 3td Err 10.0000 Skeuness
25.0000 Variance §7.0000 3 E 3kew
32.1869 3Ztd Dev 77.0000 EKurtosis
85% CI for Mean (17.7570, 49 28.0000 5 E HKurt

Hi-Res Chart # 7:Histogram o

Hi-Res Chart # S:Normal g-o plot of wvar00001
Hi-Res Chart # 9:Detrended normal o-q plot of ward0001

Statistic df Significance

Shapiro-Wilks .8544 11 .0584
E-3 (Lilliefors) .2B802 11 .0158

Hi-Res Chart # 10:HOXDIUL o wi_oweing

e
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Testing Data for Normalit&
continued g

- * When Kolmogorov-Smirnov test has a p Valu'(!rI
less than alpha, reject the null hypothesis and
conclude that the data are not normally I l
distributed. AT

* When the p value is greater than alpha, accept
the null hypothesis and conclude that the data
are normally distributed.

o p—

Ei « When data are normally distributed, we can use
" more powerful statistical procedures for
~ hypothesis testing.
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