Research Methods

Introduction to Statistics
with SPSS: Assumptions

Andy Gillett

Assumptions

Parametric tests. Tests that are based on
assumptions about population distributions
and parameters.

Non-parametric tests. Tests that make no
assumptions about population parameters
or distributions.

In General: Assumptions

Level of measurement

The scale of measurement for the variables for most techniques covered should be
interval or ratio (continuous).

Random samples

Samples should be randomly drawn from the population.

Independence of observations

The observations that make up the data must be independent of each other. That is,
each observation or measurement must not be influenced by any other observation or
measurement. Violation of this assumption, according to Stevens (1996, p. 238), is very
serious.

Normality

Scores on each variable should be normally distributed. This can be checked by
inspecting the histograms of scores on each variable.

Linearity

The relationship between the two variables should be linear. This means that when you
look at a scatterplot of scores you should see a straight line (roughly), not a curve.
Homogeneity of variance

The variance should be similar in each group. JASP will provide a measure of this in
Levine's Test in producing the t-test or ANOVA output.

Assumptions

Parametric vs. non-parametric tests

There are parametric and non-parametric
test alternatives for research designs. Both
test the viability of the null hypothesis;
however, they are used under different
conditions and assumptions.

Check the Assumptions

* The assumptions help to determine the most
appropriate analysis method when deciding
between parametric and nonparametric
methods.

¢ If the assumptions are met, then we can use
the parametric methods. If they are not met,
then one of the nonparametric methods is
appropriate.

Assumptions

Gender Age Method PreTest PostTest

Male 31 Method 1 15 15
Male 36 Method 1 16 16
Male 25 Method 1 21 16
Male 35 Method 1 17 17
Male 46 Method 1 18 18
Female 24 Method 2 18 18
Female 36 Method 2 17 18
Female 29 Method 2 16 19
Female 54 Method 2 18 19
Female 37 Method 2 15 19
Male 25 Method 2 17 20
Male 25 Method 2 21 20
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Descriptive Statistics.

N Rangs  Minimum  Masimum  Msan St Dsvistion  Variancs Skawmass Kurtosis
Stabsfic  Stafisic  Staistc  Stagslic  Stalisse  Stafsic  Stassiic | Seaisie  Sid Emer  Statistc  Std Ewor

Inmal Tast Scors. 4 12 15 IR 283 80 a1 a4 m 1

Final Tost Aciors. ) 12 15 ¥ s 2833 802 RE) M -an 133
Valld M istwrse) 40

16

Checking Assumptions: Normality

- __

Initial Test Score Final Test Aciore




Checking Assumptions: Normality

Final Test Score

Initial Test Score

Checking Assumptions: Normality

@ e x|

m-_ut
#op0] & Initis Test Scove X
‘.nmwumL [¢]

e e ot

Label Cases by
|

Disgtay
@ o OSusstes OPlus

I (e ][ s ] Conce] [ i |

K
‘2 Lilbatars S\ gnticance Comecten

nitial Test Score

21

Checking Assumptions: Linearity
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Checking Assumptions: Normality
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Checking Assumptions: Normality

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig Statistic df Sig
Initial Test Score 148 40 031 970 40 359
Final Test Aciore 118 40 1m 8979 40 660

a. Lilliefors Significance Correction

Checking Assumptions: Linearity
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Descriptive Statistics: Homogeneity Of Variance

Tests of Homogeneity of Variances

Levene

Statistic dft df2 Sig

Initial Test Score  Based on Mean 387 1 38 538

Based on Median 433 1 38 514

Based on Median and with 433 1 37.723 514

adjusted df

Based on frimmed mean 447 1 38 508
Final Test Aciore  Based on Mean 450 1 38 506

Based on Median SA 1 38 ™

Based on Median and with 111 1 29.978 ™

adjusted df

Based on immed mean A7 1 38 522

25

Descriptive Statistics: Homogeneity Of Variance

Descriptive Statistics

N Range  Minimum Maximum  Mean  Std.Deviation | Variance
Initial Test Score 40 12 15 27 19.87 2830 8.010
Final Test Aciare 40 12 15 27 2115 2633 8.028
Valid N listwise) 40
27

T-Test: Assumptions

The independent samples t-test has three main

assumptions:

1) The observations within each sample must be
independent.

2) The data has a generally normal distribution and

3) The data does not exhibit significant variation.

Student's t-Test is used to analyse parametric data.
The assumption checks section of the settings allows
us to verify these assumptions.

The Welch and Mann-Whitney t-Tests do not require
these assumptions to be met.
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Descriptive Statistics: Homogeneity Of Variance

Descriptive Statistics

Checking Assumptions
Description
Inference

U Exploring Relationships

1 Comparing Groups

“When an individual uses descriptive statistics,
he talks about the data he has; but with
inferential statistics, he talks about data he does
not have.”

(Popham & Sirotnik, 1973: 40)
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T-Test: Assumptions

Test of Normality (Shapiro-Wilk)

A p-value less than 0.05 indicates that the data varies
significantly from normality and/or equal variance.
Thus we would use the appropriate nonparametric
test

If the p-values are greater than 0.05 then we can
assume that the assumptions have been met and our
data meets the requirements of normality and equal
variance, allowing us to use Student's t-Test.
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T-Test: Assumptions

Test of Equality of Variances (Levene’s)

If Levene's Test of Equality of Variances has a p-value
greater than 0.05, it indicates that indicating that our
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T-Test: Assumptions
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T-Test: Assumptions

Gender Age Method PreTest PostTest
Male 31 Method 1 15 15
Male 36 Method 1 16 16
Male 25 Method 1 21 16

35 Method 1 17

46 Method 1 18

24 Method 2 18

36 Method 2 17

29 Method 2 16

54 Method 2 18

37 Method 2 15

25 Method 2 17

Method 2
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T-Test: Assumptions

@b Gender ’ﬁq& & Method | & PraTest fpmrrm|

1 R 1 15 15
1 36 1 16 16
1 25 1 21 18

T-Test: Assumptions
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T-Test: Assumptions
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T-Test: Assumptions

Group Statistics
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Checking Assumptions: Normality
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Checking Assumptions: Normality

Tests of Normality

e ]|

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig Statistic df Sig
Initial Test Score 148 40 031 970 40 359
Final Test Aciore 118 40 1m 8979 40 660

a. Lilliefors Significance Correction

Comparing Groups (3 groups or more)

Gender Age Method PreTest PostTest
Male 31 Method 1 15 15
Male 36 Method 1 16 16
25 Method 1 21
35 Method 1 17
46 Method 1 18
24 Method 2 18
36 Method 2 17
29 Method 2 16
54 Method 2 18
37 Method 2 15

Method 2
Method 2

42



Comparing Groups: Assumptions

Gender Age Method PreTest PostTest
Male 31 Method 1 15 15
Male 36 Method 1 16 16
25 Method 1 21
35 Method 1 17
46 Method 1 18
24 Method 2 18
36 Method 2 17
29 Method 2 16
54 Method 2 18
37 Method 2 15

Method 2
Method 2
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Assumption Checks: ANOVA

Descriptive statistics
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ol Tast Sesre

Comparing Groups: Assumptions

The independent-measures ANOVA requires the
same assumptions that were necessary for the
independent-measures t-test:
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ANOVA: Assumptions

Tests of Normality
Kolmogorow-Smimev? Shapira-Wilk
Statistic df Sig. Statistic df
Initial Test Score 146 40 031 970 40
Final Test Aciore 118 40 171 979

a. Lilliefors Significance Correction

Checking Assumptions: Normality
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Checking Assumptions: Normallty
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Checking Assumptions: Normality

Correlation: Assumptions

Pearson's r assumes that the data generally has
a normal distribution. Spearman's rho does not
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Assumption Checks: ANOVA
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Age Method PreTest

Male 31 Method 1 15
Male 36 Method 1 16
Male 25 Method 1 21
Male 35 Method 1 17
Male 46 Method 1 18
Female 24 Method 2 18
Female 36 Method 2 17
Female 29 Method 2 16
Female 54 Method 2 18
Female 37 Method 2 15
Male 25 Method 2 17
25 Method 2
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Assumption Checks: Correlation
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Assumption Checks: Correlation Assumption Checks: Correlation

R Uit [Dotateri] - 1M 5PSS Sesiies Dot e - 8 x

| Ble Edi Vew Doia Iaesm Analyze Grophs  Uilkes Exionsions Window Help

T T - e '
BHE G = N Y (1o
K Visitle: § of § Variables.
*a..-.‘ /.,”“-.-_-l e o - - - - - - -

= c B - i Bayssien Statistics
[ ' = El >
T ' £ i e
a1 B E E Cogmpors Means and Progertions. >
| 1 = 2 ‘Ganaral Linear Mods! »
- : = : Generaiged Linear Models >
u ' a 3 Mg Miodits
- Dt s .
w ' 6 3 | Begression > Wt
" ' 2 Legi
 —— Pl -
" ' = [ Distances
0 ' » ; Classify B

| | al 4 L 2 Dimension Reducton oo
EN ' - B Mapping
Inital Test Score Final Test Aclore EN : £ El Sese

2 E » 3|
w 3 ) 3| Tests ’
F) 3 - 3| Farecasiing
@ | 2 = 3 swaa >
) 0 a El §
= F ol B Mitige Rasporse

Checking Assumptions: Normality Correlation: Assumptions

Tests of Normality Correlations
Kelmagorov-Smirnov® Shapiro-Wilk Variabl Variabls2 Correlation Ls::,"jz\ UpperC.l.  Notes
Statistic df sig Statistic f sig anshe e
Final TestAciore Initial Test Score 719 525 842
Initial Test Scors 146 0 031 870 a0 359 Final TestAclore 1000 . -
Final Test Aciore 11 40 171 979 40 BE0 Initial Test Score  Initial Test Score 1.000

Final Test Aciore 719
Missing value handling: PAIRWISE, EXCLUDE. C I Level: 95.0

a. Lilliefors Significance Correction

Correlation: Assumptions Reading
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