HSCC 470
Research Methods and D

Unit Objectives

Upon completion of this unit, the studI nt
will be able to: | 458

— List the assumptions of the McNemar test.

— Describe when the McNemar test is appropri
for testing a hypothesis. !

- — Use SPSS to conduct a McNemar test and
- correctly interpret the output.
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. Statistical Methods to Test'_--fg
! Hypotheses git

j Two Treatment Three or More Before and After
Groups Treatment a Single
Scale of Consisting of Groups Treatment in the Association Between
Measurement Different Consisting of Same Individuals Two Variables
Individuals Different
Individuals
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
h-* rank-sum test statistic signed-rank test Correlation
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Assumptions of the McNemar

. o . I 1 [*
» Comparing frequencies or proportions WE:

» Data measured on nominal level fl
* 1 group being compared before and aftera |
treatment or intervention -4

* The groups (before and after) are the same
individuals and therefore are dependent

3 * May be used as a measure of inter-rater agreemen

of scoring the same individuals i : |

-+ Data need not be drawn from a normally
distributed population
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* 2 X 2 contingency tables
~ + Inter-rater agreement on ACLS Megacode |'I i

.
R [

Pass Fail
Examiner 1 24 12
Examiner 2 20 16

Examples of McNemar’s T ‘

* 2 X 2 contingency tables

3

|
.~ level data

|
i1 -

* Analagous to paired t test, but used for nomin 2

Pretest 24
Post-test 20
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Conducting McNemar’s T
Using SPSS continued |

* Assumptions

— Scale of measurement
* Nominal

— Population distribution
* Any distribution
ot - — Method of sampling

* Randomized, 1 dependent sample
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Conducting McNemar’s
Using SPSS continued |

Hypotheses

— Null
* There is no difference in the pass rates on the NREMT-P_ :
practical exam between two evaluators evaluating the same, |
registry candidates
— Alternative

* There is a difference in the pass rates on the NREMT-P
practical exam between two evaluators evaluating the same
registry candidates

~ — Select Alpha Level
B~ Alpha = 0.05

-
S ey

i
LTI T T = re- S S
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e P-value

e Conclusion
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Using SPSS

Graphs Utiities Window Help
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tatistics

Summarize
Compare Means

T »
4 i 3
) Conelate 3

' P .
‘l Loglnear v
Classify ’

»

»

»

»

»

candidat

Data Freduction

S

Nonparametric Tests ChiSquars
Einamial

Runs

1-5ample K-S

2 Independent Samples

Survival
Multiple Responss

‘SPSS Processoris ready ‘
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Conducting McNemar’s T

Using SPSS continued

i Two-Related-Samples Tests

Test Pair[s) List:
raterl —rater2

Paste I
Reset
Cancel

Help

s

~Current Selections
Yariable 1: raterl ¥ Wilcoxon [~ Sign ¥ McNemar

r Test Type

C

| Variable 2: rater2

Options...

!
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Conducting McNemar’s
| Using SPSS continued -

SP5S for Windows
Ele Edit Dats Iransfom Statisics Graphs Uiities Window Help

E=E]

I 10utputt
77777 Wileoxon Matched-Pairs Signed-Ranks Test
b
'I RATER1
with RATER2
|
- Mean Rank Sum of Ranks Cases
11.00 154.0 14 - Ranks (RATERZ LT RATER1)
11.00 77.00 7 + Ranks (RATERZ GT RATER1j
39 0 Ti=s (RATERZ EQ RATER1)
] &0 Total
i
d z =  -1.5275 2-Tailed P = .1266
————— HcNewar Test
| RATERL
with RATERZ
RATERZ
o 1 Cases 50
-
o z0 70
RATERL (Binomial)
1 14, 19 oot z-Tailed P = .1892
T

|5PSS Processoris ready




Conducting McNemar’s Tés D
Using SPSS continued | =

~ » P-value
—P=0.1892

~ « Conclusion

— P value is greater than alpha. Therefore, we
cannot reject the null hypothesis and conclude
that there is no difference in the pass rates on th
NREMT-P practical exam between two

- evaluators evaluating the same registry
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Using SPSS contlnued |

* Hypotheses
— Null

* There is no difference in the proportion of paramedlcs favo .
an AAS degree requirement before and after receiving thélr
degree. 0y

— Alternative ' IL

* There is a difference in the proportion of paramedlcs favori ;
an AAS degree requirement before and after receiving thelr
degree.

— Select Alpha Level
— Alpha=0.05
+ Test statistic

i
- — McNemar
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Conducting McNemar’s Té,_'
Using SPSS continued

e P-value

e Conclusion
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SPSS for Windows

Conducting McNemar’s Tes
Using SPSS continued

3 File Edit Data Transform | Statistics Graphs Utiities Window Help
] .| [F Summarize 4 T E i
| ==
EEEEF .. e EEE ][R
MRS (o]
: Conelate 3
c:\hsm470\menemariexa EINIIEE. b
~ hefore ﬂ Loglinear 3
Classify 3
befare after Data Reduction » | war ‘ war | war var
1 0 0 Scale v ] [ |
Nonparametic Tests  » BT TETS
2 1 1 Survival > EBinomial...
Multiple Response » - Buns...
g E Ll — 1-Sample K-S
4 1 1 2 Independent Samples
Kln ples.
g 0 1 2Related 5
5 I] ] K Related Samples... |
7 0 ]
8 1 0
9 0 1}
1 1
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Conducting McNemar’s
Using SPSS continued -

Fle Edit Dats Transform Stalisics Graphs Ulitiss Window Help
1 = | A T e==] = o i
[ ] =

E '0utpul

- - Wilcoxon Matched-Pairs Signed-Ranks Test

¥ with BEFORE
1 Mean Rank Sum of Ranks Cases
4 2 15.00 513.0 27 - Ranks (BEFORE LT AFTER)
— 19,00 150.0 10 + Ranks (BEFORE GT AFTER)
3 23 0 Ties (BEFORE EQ AFTER)
1 —
&0 Total
]
= z = -2.7948 2-Teiled P = 0052
6
. —
- - - - - HoNemar Test
P AFTER
with BEFORE
10 BEFORE

Rt |

e P-value i
— P=0.0085
e Conclusion

— P value is less than alpha. Therefore, we reject
the null hypothesis and conclude that there isa
difference in the proportion of paramedics

favoring an AAS degree requirement before and
~ after receiving their degree.
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