:‘k".

b ESC
<+ SINGAPORE

Chi-Square

Learning Centre

£

s JAMESCOOK G
oy UNIVERSITY
<  AUSTRALIA

{

www.jcu.edu.sg

§




== JAMES COOK

CONTENTS == UNIVERSITY

<+ SINGAPORE

. What is a Chi-Square?

. Types of Chi-Square Tests

. A worked example on SPSS
. Reporting

=

N

w

N



~=w JAMES COOK
== UNIVERSITY

<+ SINGAPORE

test that can be used if your
data do not fulfil assumption
requirements to conduct g
Parametric test

Chi-Square tests are also used
when a DV js ordinal or Nominal
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01

Goodness of Fit

To assess if observed
membership in a group is
different from expected

membership

02

Test of Independence

Used commonly to evaluate
if two nominal variables are
related
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The JCU cafeteria team was interested
to find out if students prefer some
flavours of Coca-Cola over others.

To test this, the staff of a drink stal|
asked 100 students of their preferred
drink: Normal coke, Diet coke, Coke
Zero, or Vanilla coke.
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& . In a Chi-Square analysis, we are assessing if there
is a difference between an observed frequency

and an expected frequency

. If students had no preference for any type of
coke, we would expect to see roughly an equal
number of 25 students in both observed and
expected cells for each flavour
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é . The observed frequency will come from the
actual choices that the 100 students made

. We then compare the observed and expected
frequencies if this happens by chance?
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Example SPSS data for practice are available on LearnJCU:

Log in to LearnJCU -> Organisations -> Learning Centre JCU Singapore ->
Statistics Support -> Statistics Resources -> SPSS Data for Practice
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Before we run the analysis data, we
will need to carry out an additional

step:

Click on Data -> Weight Cases

aSet1] - IBM SPSS Statistics Data Editor

Data  Transform  Analyze  Graphs  Utilities

L,,J Define Variable Properties...
,ﬂ Set Measurement Level for Unknown...
= Copy Data Properties...
2
£ Define date and time...
Define Multiple Response Sets...
Yalidation }
g Identify Duplicate Cases..
F7 Identify Unusual Cases...
74 Compare Datasets ..
{5 Sort Cases...
Sort Variables...
FE] Transpose...
Merge Files 2
B Restructure...
EEs Aggregate...
Orthogonal Design 2
74 Copy Dataset
= splitFile...
@ Select Cases..
Jﬁ& Weight Cases...
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& . Select Weight cases by, and

bring the variable
‘Frequency’ over to the
right

« Click OK, we can now run
the goodness of fit analysis

@,‘F Weight Cases

&> TypeOfCoke

©) Do notweight cases
@ Weight cases by
Frequency Variable:

| ﬁ Frequency

-

Current Status: Weight cases by Fregquency

[ (8] ][ Paste ][ Reset ][Cancel][ Help ]
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Analyze  Graphs  Utilities  Extensions  Window  Help
DO BB @ [
zgic:ptive Statistics = :E ad D
To run a Goodness of Fit test:

Click on Analyze ->
Nonparametric Tests ->
LegacyDialogs -> Chi-square

Compare Means

General Linear Model

Generalized Linear Models

Mixed Models
Correlate
Regression
Loglinear

Meural Metworks
Classify

Dimension Reduction
Scale
Monparametric Tests
Forecasting

Survival

Multiple Response

Missing Value Analysis...

> w w w w w w w w w w w w w w w v w

/A One Sample...
M\ Independent Samples..
A Related Samples...

Legacy Dialogs

Chi-square...
[72 Binomial...
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& o Select ‘TypeOfCoke’ and move it to P B Exact.

under the Test Variable List

« We can leave all other options as

th e d efa u It Expected Range Expected Values
@ Getfrom data @ Al categories equal
@ Uge specified range @ Values:

« Click OK!

| ok ][ paste |[ Reset |(cancel | Heip |
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Observed N shows the
number of cases we
observed for each type
of coke

Expected N shows the
number of cases we would
expect if students had no
specific preference

We obtained a Chi-
Square statistic of
60.240

/ TypeOfCoke

(Obsen-‘ed Nﬁxpected N\ Residual

-1.0
-15.0
320
-16.0

Wanilla

Total 100

est Statistics
TypedfCaoke
% Chi-Square 60.240° |
df 3
[ Asymp. sig. 000 |a—

df is calculatedas n -1
(number of coke
options minus 1) = 3

/With alpha value set\

at .05, we obtained a
p value of less than
.001. This means that

a. 0 cells (0.0%) have
expected
frequencies less
than 4. The
minimum expected

there is a significant
difference in the types
of coke student

cell frequency is
25.0.

uoreferred /
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An example write-up can be found on page 263 in

Allen, P., Bennett, K., & Heritage, B. (2019). SPSS
Statistics: A Practical Guide (4th ed.). Cengage
Learning.
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To build on the earljer example, the JCU cafeteria
team now thinks that the choices students made
could be related to theijr weight.

To test this, another 200 students were asked to
choose between the 4 types of coke, and also
indicate if they were underweight, overweight, or
of averaged weight

Were the students’ weight and their choice of
coke related?
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P55 Statistics Data Editor

Analyze  Graphs  LUtilities  Extensions  Window  Help

To conduct a test of

Reports 3 % _uzzl &J (
independence: Descriptive Statistics b @Erequencieg__
Bayesian Statistics [ E Descriptives...
Tables 3
o Click on Analyze -> Compare Heans .| A Bwlore..
: @ Crosstabs..
Descriptive StatistiCS -> QeneraI.Lmea.r Model b B Reio..
Generalized Linear Models b
Crosstabs Mixed Models , | B E-PPIots..
Caorrelate v | B Q-QPiots...
Regression b
Loglinear B
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Row(s)k: Exact..
& Frequency & TypeDfCake -
. - -gtatistics...
« Shift ‘TypeofCoke’ over to
under Row(s), and ‘Weight’ to FYT
der Column(s)
under Column(s =
« Click on Statistics to tweak
some settings...
|| Display clustered bar charts
[ Suppress tables
[ QK ][ Paste ][ Reset ][Cancel][ Help ]
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@,'“ Crosstabs: Statistics

o Select Chi_square [l Chi-square ' [7] Correlations
Mominal Ordinal
[7] Contingency coefficient [[] Gamma
« You can also select Phi and | PhiandCramersV || [ Somers'd
Cramer’s V to obtain effect Ll s Lh s ee e
. [] Uncertainty coefficient [ Kendall's tau-c
Size
Mominal by Interval [[] Kappa
"] Eta ] Risk
« Click Continue [ McNemar
[] Cochran's and Mantel-Haenszel statistics
[guntinue][ Cancel ][ Help ]
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':E,’,, Crosstabs: Cell Display

z-test

o Next, click on Cells

[] Compare column proportions

o Select ‘Observed’ and ‘Expected’
. . . . . . Percentages Residuals
« This will provide us with descriptive . [
statistics that we can use in our write- ] column [] Standardized
Total | Adjusted standardized

up FT

Moninteger Weights
@ Round cell counts  © Round case weights

° CIle Continue' and OK' @ Truncate cell counts @ Truncate case weights

©) No adjustments

[Quntinue][ Cancel ][ Help ]
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TypeOfCoke * Weight Crosstabulation

/ Weight \

/ \ Underweight — Acceptable  Cverweight Total
H TypeOfCoke  Mormal  Count 20 21 11 62
ThIS table ShOWS Expected Count 13.8 18.5 19.8 520
the breakdown of Diet Count 8 15 20 43
Observed and / Expected Count 11.4 15.3 16.3 43.0
Zero Count 18 25 32 TE
Expected Count 201 27.0 2848 76.0
expeCted Counts \ Yanilla Count G 10 13/ 28
across all levels of = e s —m— T ﬁl’his s the p valug
\our 2 variables / Expectad Count 530 71.0 76.0 200.0 itis |arger than the
Chi-Square Tests alpha value of .05.
Asympltic We can conclude
Significance
’ . Value df (2-sided) that students’
Pearson S ChI_Square Fearson Chi-Squar 101572 3] ] [ 18 '4'/ H H
_ - —— weight and their
value = 10157’ with a TRelihood Ratio 10.613 6 101
df Of 6 kisnseoacri-:tsie-olainear 5.285 1 022 preferred types Of
N ofValid Cases 200 coke were not

a. 0 cells (0.0%) have expected countless than 5. The
minimum expected countis 7.69. QG'&ted /
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JCUS Learning Centre website -> Statistics and Mathematics Support

An example write-up can be found on:
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Any questions?
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