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SPSS/Excel Workshop 3 - Summer Semester, 2010

In Assignment 3 of STATS 10x you may want to use Excel to perform some
calculations in Questions 1 and 2 such as:

e finding P-values and/or
e finding t-multipliers and/or

e checking your ‘by-hand’ calculations for hypothesis tests and confidence
intervals about a single proportion and/or a difference between
proportions

You must use SPSS to carry out hypothesis tests and confidence intervals for
paired data and a difference between two means in Questions 4 and 5 and to
do an appropriate box plot(s) for the data set in Question 4.

The exercises that follow will help you with the computing skills you will need
for Assignment 3.

Excel Basics

Finding a P-value using Excel — Calculating t Probabilities

In Assignment 3 of STATS 10x you may want to use Excel to perform some
calculations in Questions 1 and 2 such as finding P-values.

Question 1. [ 10 marks ] [Chapter 9] Question 2. [ 9 marks ] [Chapter 9]

(a) Notes: (b) Notes:

(ii) Once you have calculated your (ii) At step 6 it is necessary to use
test statistic, it is necessary to use either a graphics calculator, SPSS,
either a graphics calculator, SPSS, Excel or t-tables to determine the
Excel or t-tables to determine the P-value.

P-value.

Example: This example is from the lecture workbook, Chapter 9, page 2.
Find the P-value when the t-test statistic, to, = -1.25 and the

degrees of freedom, df, = 49:

1. Click in cell Al.

2. Click the Insert Function button | f | from beside the formula bar.

3. Choose Statistical from the Or select a category box in the Insert

Function dialog box.
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4. Choose TDIST from the Select a function box (Figure 1).

Insert Function

Search for a Function:

Tvpe a brief description of what you want to do and then cick, Go
Go

Or select a category: | Statistical “ |

Select a function:

STDEWP -
STDEWPA i
STEYX

TINY

TREND

TRIMMEAN v

TDIST{x,deg_Ffreedom,tails)
Returns the Student's E-distribukion,

Help on khis function l o] 4 ]l Cancel
Figure 1
5. Click OK.
6. Fill the t-test statistic in the X dialog box.

Note: If your t-test statistic is negative, DON'T type the negative sign.

Type in the degrees of freedom (n - 1).

(Figure 2).

Function Arguments

TDIST

(e = 1.25
EREE:
EREE:

= 0.21723674

%|1.25

Deg_freedom | 49

Tails |2

Returns the Student's t-distribution.

Tails specifies the number of distribution tails to return: one-tailed distribution
= 1; bwo-tailed distribution = 2.

Farmula resul: = 0.21723674

Enter 1 or 2 depending on whether the test is one-tailed or two-tailed

X

[o]'4 ] [ Cancel

Help on this Function [

Figure 2

7. Click OK. (The value of 0.217237 should appear in cell Al.)
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Finding a t-multipler using Excel — Calculating the Inverse of

the Student t-distribution

In Assignment 3 of STATS 10x you may want to use Excel to perform some
calculations in Questions 1 and 2 such as finding t-multipliers.

Example: Find the t-multiplier for a 95% confidence interval with degrees
of freedom, df = 30. (That is: t30(0.025), probability 0.025 and 30 degrees

of freedom).
1. Click on cell A1l.

2. Click the Insert Function button

#x | from beside the formula bar.

3. Choose Statistical from the Or select a category box in the Insert

Function dialog box.

4. Choose TINV from the Select a function box (Figure 3).

Search for a Function:

O select & category: |Statistical

Select 5 Function:

TREMND

TRIMMEAM

TTEST

WAR
TIN¥{probability,deg_freedom)
Returns the inverse of the Student's t-distribution,

Help on this function

=1

Cancel

Figure 3

5. Click OK
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6. Fill in the TINV dialog box (Figure 4).

Function Arguments @E|
TINY
Probability |0.05 =] =005
Deg_freedom |30 i =30

= 2042270353
Returns the inverse of the Student's t-distribution.

Deg_Ffreedom is a positive integer indicating the number of degrees of freedom ko
characterize the distribution.

Formula resulk = 2.042270353
Help on this Function oK | Cancel
Figure 4

Note:

The Excel function TINV calculates the t-value for a two-tailed t-distribution.
So if we want to find the t-value whose probability to the right is 0.1, then in
the TINV function the value for the probability is entered as 0.2, because of

the two-tailed nature of the function.

7. Click OK. (The value 2.042 should appear in cell Al.)

Note:

The examples can be solved by directly typing the formula =TINV(p, df) into

the cell, where:
p is the probability for the two-tailed distribution

df is the number of degrees of freedom for the distribution
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Downloading the Excel Test and Confidence Interval
Calculators

In Assignment 3 of STATS 10x you may want to use the Excel Test and
Confidence Interval Calculators to check your ‘by-hand’ calculations for
hypothesis tests and confidence intervals about a single proportion and/or a
difference between proportions in Questions 1 and 2. These are available to
you in two places:

1. From Cecil (log in to Cecil in the usual way, click on Assignment
Resources and look for “Single/One proportion” and "“Two
proportions”)

2. Go to Leila’'s Student Learning Centre STATS 10x webpage
www.stat.auckland.ac.nz/~leila

Question 2. [ 9 marks ] [Chapter 9]
(b) Notes:
(iii)  You can check your calculations by using the Excel spreadsheet on Cecil. Look under
Assignment Resources.

Whichever way you do it, access Single/One proportion.xls and/or Two
proportions.xls now.

Let’s have a go at using these two documents!

On the following two pages are some questions from the Worked Examples
document which you can find on Cecil.

We won't be doing the calculations by hand, although you are welcome to try
later - in this workshop we’ll use Excel to do them!

Question 13 [Chapter 9] (similar to Question 2, Assignment 3)

In 2001, the New Zealand Planning Institute (NZPI) conducted a random
survey of its members. The NZPI survey included questions about job title,
location and the types of organisations members worked for. 324 responses to
these questions were received. Some of the information collected from the
responses were:

- 78 responses were received from Senior Planners.

- 38 responses were received from Managers.

- 116 members were located in Auckland.

- 83 members were located in Wellington/Christchurch.

- Of those members who were located in Auckland, 68 were planners
working for a Council.

- Of those members who were located in Wellington/Christchurch, 38
were planners working for a Council.
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(a) State the sampling situation for the difference between the proportion of
NZPI senior planners and the proportion of NZPI members who are
located in Auckland.

(b) By hand, test to see if there is a difference between the proportion of
NZPI members who are senior planners and the proportion who are
managers. Interpret your results.

1. Parameter = pg - py, the difference in the true proportion of NZPI

members who are senior planners and the true proportion who are
managers.

HO: ps - pM = 0
Hl: pS - pM 0
4. Estimate p. - p, , the difference in the proportion of the sample that

were senior planners and the proportion of the sample that
were managers.

78 38
=——-—-=0.2407-0.1173=0.1234
324 324
5. Sampling situation (b): One sample of size n, several response
categories.
2
se(p. - p,) = \/0.2407 +0.1173-0.1234° _ ) (oocoe
324
) = % =3.794, df = oo (working with proportions)

6. P-value = pr(Tew > 3.794) + pr(Tew < -3.794) = 2 X pr(Te > 3.794) =
0.0001 (from Excel)

7. We have very strong evidence:
- against H in favour of H,.

- that the proportion of senior planners is not the same as the
proportion of managers.
The observed difference, 0.1234, is a statistically significant result at
the 5% level.

8. Use estimate + t x se(estimate), estimate = 0.1234, se(estimate) =
0.032526, t=2z=1.96

959% confidence interval is: 0.1234 + 1.96 x 0.032526
= (0.0596, 0.1872)

9 With 95% confidence, we estimate that the proportion of NZPI members
who are senior planners is greater than the proportion who are
managers by between 0.06 and 0.19.
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Useful places to look for help by assignment question

Worked Lecture
Examples Workbook
question page
number number

Assignment
question
number

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Also, don’t forget where else you can get assignment help! They are:

e Your lecturer’s office hours! See Cecil for details - if they don't suit
you, email or call them to book a time.

e Statistics Assistance Area - ask a tutor or your neighbour
e Statistics Computer Lab - ask a lab demonstrator or your neighbour

e The STATS 10x forum: www.stat.auckland.ac.nz/forum/10x
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SPSS

In Assignment 3 of STATS 10x you must use SPSS to carry out hypothesis
tests and confidence intervals for paired data and a difference between two
means in Questions 4 and 5 and to do an appropriate box plot(s) for the data
set in Question 4. Instructions on the question sheet read:

Hypothesis tests in this assignment

® In questions 4 and 5:
® You must follow steps 1, 2, 3, 7 and 9 in the “Step-by-Step Guide to Performing a #-test
by Hand”, Lecture Workbook, Chapter 9, page 9.
e Replace steps 4 — 6 and 8 in the “Step-by-Step Guide to Performing a t-test by Hand”
with the relevant computer output.

Computer use in this assignment
e Make sure you are prepared for questions 4 and 5 before you begin to use the computer.
¢ Hand in computer output for questions 4 and 5.
e Report P-values to 3 or 4 decimal places.
¢  When carrying out a two independent sample #-test using SPSS do not assume equal
variances.

To save you typing time, all of the data files required for this workshop can be
found on Leila’s SLC STATS 10x website www.stat.auckland.ac.nz/~leila and
also on Cecil in SPSS data file (.sav) format.

Paired Data Comparisons - finding the differences,
plotting the data and carrying out a paired t-test for the
mean difference and/or a sign test for the median
difference

. What is the correct null
Paired t-test hypothesis for this test?

Example: Conduct a paired data t-test for a mean difference of 0.

The head diameters of 18 N.Z. Airforce recruits were measured
twice, once using cheap cardboard calipers and again using
expensive and uncomfortable metal calipers.

© Student Learning Centre 8 The University of Auckland
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1. Firstly, enter the data into SPSS or open the Calipers.sav file.

vaf *Calipers.sav [DataSet1] - SPSS Data Editor

File  Edit “iew Dsta Transform  Analyze  Graphs  Lities  Add-ons  Window  Help
CHE T 0 Bk A Hd E6E 300
|1: cardboard 148 |visible: 3 of 3 varisbles
| Cardboard | Ivletal | war | war | war | war var war | |
1 | 14g] 145 |
2 181 153
5 163 161
4 1582 151
5 1581 145
53 151 150
7 143 150
g 166 163
9 143 147 —
10 185 154
11 185 150
12 156 156
= 162 161
14 150 152
15 156 154
16 158 154
17 143 147
18 163 160
<] o I Dl |
Data View | ‘ariable Yiew
| |SPSS Processor is ready | | | | |

2. Secondly find the differences by:

a. Choose the Compute Variable tool:
Click Transform — Compute Variable

<3t *Calipers.sav [DataSet1] - SPSS Data Editar

Fie Edt View Deia | Irensform | Analyze  Grephs  Uiilies  Add-ons  Windew  Help
EEHE @ © o) comute varishle.. % @ “
1: Cardnoard | %7 Count Valuss within Casss [Visiole: 3 of 3 Variables
| Cardhnar| ®X Recade into Same Variablss ‘ | var var | wal |
1 1| ®¥ Recode into Different Variables.. =
2 1| & Automatic Recade
3 1) [F¥ visual Binning
2 1 B Rank cases.
5 1
& 1| & Date and Tme Wizard...
7 gl lﬁ Create Time Series...
5 1| B Replacs Wissing walues
9 1| 8P Random humber Generdtors. . ]
10 1| @ Run Pending Transforms oG
11 155 150
12 156 186
13 162 161
14 180 152
15 186 154
16 158 154
17 149 147
18 163 160

< I I»]

Data View | “Varizshle View

Computevarse __[opss pocessorisrsay ||| | |
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b. Get the Compute Variable tool to find the differences:
i. Type “differences” into the Target Variable field.

<& Compute Yariable

Target Variable:

Mumeric Expression:

Click Cardboard.

1.

iii. Click (%,
iv.

v. Click Metal.
vi. Click [*.
vii. Click OK.

5

| Type & Label... |

gy Cardboar

& Wetal

Funcion group.

(umiunal case selection condition)

Al -
Arithmetic

CDF & Noncentral COF
Conwersion

Currert Date/Time
Date Arithmetic 4

Functions and Special Yariables:

£a: Compute Variable

Click |- | (the subtraction button).

Target Warisble:

-
Type & Lakel...

59 Cardboar

Mumeric Expression:
Cardbosrd - Metal

| ¢
& Wetal S :
Function group:
E
+
\Erithmetic
B (CDF & Noncentral CDF
(Canversion
(Currert Date/Time
Dt Arithmetic -
. Functions and Special Yariables:
=

(Dphunﬁ\ case selection condition)

of | peie | gesst || cancel |[ hem |

[ ok || peste |[ meset || comer || hew |

c. The differences will be computed and displayed in the Data Editor.

== *Calipers.sav [DataSet1] - SPSS Data Editor,

Fle Edt Wiew Data Iransform  Analyze Graphs  Utitiss  ASddons  Window  Help
CHA B o0 EE & Ad E4E S0
[1: cardboard [145 [visible: 3 of 3 Variables
| Cardboard ‘ etal ‘ differences | | W y ‘ |
1 [ 128 145 1.00 =
2 151 153 -2.00
Al 163 161 200
4 152 151 1.00
5 151 145 6.00
B 151 150 1.00
7 149 150 -1.00
g 166 163 3.00
9 149 147 2.00 =
10 155 154 1.00
1 185 150 5.00
12 156 156 0.a0
13 162 161 1.00
14 150 1582 -2.00
15 156 154 2.00
16 158 154 4.00
17 149 147 200
18 163 160 3.00
4] I ] |
Data Wiew | ‘arisble View |
SPSS Processorisready | | | ||
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3. Thirdly, plot the differences using a boxplot.
a. Choose the Boxplot tool:
Click Graphs — Legacy Dialogs — Interactive — Boxplot

alipers.sav [DataSet1] - SPSS Data Editor EE&XE

File Edt ‘View Dota Iransform  Anelyze | Grophs  Utiities Add-ons  Window  Help
EHE @ & ipEE # |15 chensuider.. k%‘|
1 carcboard 148 P ] cer [visibie: 3 01 3 variables
| Cardboard | metal | derences || WM 3.08sr : | |
1] 145 145 1.00 Line... =
2 151 153 200 |jed area
3 163 151 2.00 @ Fle..
4 152 151 1.00 [Ezt] High-Low..
a 181 145 6.00 el
5] 151 150 1.00
3] Error Bar
7 149 il il ‘ Population Pyrarmid. .
g 166 163 3.00 I
9 149 147 2.00 SeatterDot. -
10 155 154 1.00 [l Histogram
i 155 150 500 Interactive b il Bar
12 156 156 0.00 <7 Dot
13 162 161 1.00 ! Line...
14 150 152 -2.00 A Ribbon
15 156 154 2.00 ' Drog-Line.
16 158 154 4.00 o prea
17 149 147 2.00 Fiz.. >
18 163 160 3.00
&0 Bogpict...
1% Error Bar
i Histogram...
5 Scetterplat. -]
4] = T —
Data View | ‘ariahle View |
|Boxplet... |sPSS Processarisresdy | | | | |

b. Pick up “differences” and drop into the top white field.

Assign Yarichles | Bores | Tiles | Ogtions | Assign Varisbles | Boxes | Ties | Options |
2 cars | - 7 camon H-
& wetal b Metal
[ ditrerences T
Legend variabl Legend ariabl
Color | | Color: | ‘
Style | | Style | ‘
Fanel Variabl Panel Variabl
Lakel Cases By : | Label Cases By |
ok | paste || Resst || concal |[ hem | ok |[ paste | Besst |[ concel || rep |
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c. Do a title for the plot by clicking on the Title tab and type
something meaningful into the Chart Title field.

i Create Boxplot El

Assign Varisbles | Boxes | Tiles | Opfions |
Chart Title:
Boxplot of differences [Cardboard - Metal]

Chart Subtitie:

Caption:

Because a graph's size is affected by the sizes of all of its parts, you should break long text
into muttiple lines by using the Enter key

I 0K ” Paste “ Reset ” Cancel H Help I

d. Click OK. The boxplot will appear in the Output window.

ia *Qutput2 [Pocument 2] - SPSS Viewer

File Edt Wiew Data Transform  Insert Formst  Analyze  Grephs  Utities  Add-ons  Window  Help
CHER B & 00 Hawk 0® & Gus dje@d + - OB 56|
=—{E] output N
5 [& Interactive Graph Interactive Graph
(=] Title
[ Motes .
{1 Bosplot Boxplot of differences [Cardboard - Metal]
£.009 —r
400
w
@
3
[
E 200
—
£
-
00
-2.00°
4 = [ [v]
|SPSS Processorisready | | |H: 24, W 937 pt
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4, Fourthly, carry out the paired t-test.
a. Choose the analysis tool: Paired-Samples T Test.
Click Analyze — Compare Means — Paired-Samples T Test.

i *"Calipers.sav [DataSet1] - SPSS Data Editor

Eile  Edit Miew Data Transform | Analyze  Graphs  Utiities  Add-ons Window  Help
EHE B 60 =% o ' B2
1 Cardhoard |145 Descriptive Statistics r |V\sible: 3 of 3 Variables
| Cardbua_[g___] Met lebksy L ‘ ‘ z | |
] 185 | CompareMeans ? M means ||
B 151 General Linear Mode! P | T One-Sample T Test...
3 163 Generalized Linear Models P | & Inoependent-Samples T Test...
4 152 Mixed Macels ¥ ok, Paired-Samples T Test
" 151 Correlate v | B Onednmy sNOva
g 151 Regression »
7 143 Logiinesr »
g 166 Classify »
P 149 Data Reduction » i
10 155 =D '
11 155 Monparametric Tests »
12 156 Time Series »
13 162 Survival »
14 150 Missing Yalue Aralysis..
15 156 Muttiple Response L]
15 158 Quality Contral »
7 149 ROC Curve
18 163 160 3.00
<] E I Dl
Data View | wariable Wiew |
Pairec-Samples T Test SPSS Processoris ready | | | | |

b. Select the variables of interest.
i. Cardboard is highlighted. Click %/,

£ Paired-Samples T Test

Paired Yariables:
& Cardhoard Pair | Variablel Wariahle2

& wetal 1

f differences

7]
]

L ad

[ o [ eee [ meset || cance |[ e |

ii. Click on Metal.

i Paired-Samples T Test E]

Paired Yariables: 3

& Carchoard Pair | eriable! | Variablo2 Cptions

& etal 1 [Cardho. .

f differences 2
K3

B
e
oK || Paste H Reset ” Cancel H Help ]
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iii. Click [,

Paired-Samples T Test

Paired Variables:

& Cardboard Par | ‘atisiel | ‘arisbie

& Metal 1 [Cardba... & [Metal]

f differences 2
k3
¥
e |

{ (a4 ” Paste ” Reszet H Cancel ” Help I

iv. Click OK.
5. Lastly, view and interpret the results.

H *Qutput2 [Document2] - SPSS Viewer
) File Edt ¥iew Data Trensform Insert Format  Analyze Grephs  Utliies  Add-ons  Wndow  Help

EHER BE 0 DnEk 0% & G956 &jead + - 0 58

E—[E] Output B
{E] Interactive Graph 00
=) Title
[ Motes
[ Boxplot
{E] T-Test
=] Title
MNotes 200

Paired 8amples §
Paired Samples Cf
& Paired Samples T T-Test

Paired Samples Statistics

Std. Error
Mean il Std. Dewiation Mean
Pair1  Cardboard | 15456 18 5823 1373
Metal 162.94 1g 56,536 1.30%

Paired Samples Correlations

| | I ‘ Carrelation Si
[Pair1__Cardboard &Metal | 18 | 930 000,

Paired Samples Test

Paired Differences
95% Confidence Interval of the
Difference
Std. Error
Mean Std. Devialion Mean Lower Upper 1 df Sig. (2-tailed)
Pair1  Cardboard - Metal 1.611 2146 508 544 2.678 3185 17 005
—
4 v ] I [»]
[ SPSS Processorisready | | H 24, W B35 pt
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The Sign Test What is the correct null

hypothesis for this test?

Example: Conduct a sign test for a median difference of 0.

A study was designed to determine the effectiveness of a new diet.
Nine people took part in the study. The weight of each person was
recorded and then after three months on the diet, their weights
were again recorded.

1. Enter the data into SPSS or open the Diet.sav file.

4 Diet.say [DataSet15] - SPSS Data Editor.

Ele E# Vew Daa Instom Anabze Grephs Uies Addons Window el

CHA E 60 LBEF A it S6E B

Before | aer | var [ var [ var [ var [var [ var [ var [var [ var [ var | ]
1 65 62 B
2 76 75
3 56 59
4 68 66
B 48 48
6 59 58
7 63 61
8 72 71
9 60 54

el el

g
§
i
i

SPSS Processor is ready

2. Choose the analysis tool: 2 Related Sample Nonparametric Test.

Click Analyze — Nonparametric Tests — 2 Related Samples.

i Diet.sav [DataSet15] - SPSS Data Editor
Fe ER Vew Defa Transf

CHA E 60 &=

Betore | 4 7T o bar [ var [ var [ var [ var [ var [ var [ var [ ver | \
65
76
56
68
48
59
63
72
60

N

[N}

w

IS

5}

[}

~

o

©

H
H
Hin
i
|
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3. Select the relevant variables.
Click Before and After.

CIick .

58 Two-Related-Samples Tests

Test Pairs e

&7 Betare | Parr | variablet Variabie2 |_’A ‘
& atter 1

£

~Test Type
Wicoxon
[gign

[ ehemar

[ Marginal Homogeneity

ok |[ paste H Reset H Cancel H Help ]

4. Choose the test type(s).

Click the Wilcoxon box to unselect it. Click the Sign box.
Click OK.

&= Two-Related-Samples Tests

Test P
[P Betare Pair | Wariable! ‘ariable2

& ntter 1 [Before] [After] | + ‘
2 —
[«] ]
(o]
rTest Tvpe
O
Sign
] MeNemar

[ Marginal Homogensity

o e ) emm ) o J e

5. View the results.

id *Output10 [Document10] - SPSS Viewer

File Edt isw Data Transform  Insert Format  Analyze  Graphs  UMities  Add-ons  Wandow  Help

cHER B E 00 ExL=E @ & Gus djed + - 0@ =56

E=—{E] output
=—{&] NPar Tests NPar Tests
Tme
] Motes -
=—{&] Sign Test Sign Test
5] Title

Frequencies

After- Before  Negative Differences?
Fasitive Differences®
Ties®
Total
a. After < Before
b. After = Before
c. After= Before

[

Test Statistics®

Afler - Before
Exact Sig. (2-failed) a

a. Binomial distribution used,
b. Sign Test

6. To view the P-value

Place the cursor in the Test Statistics output
Right click

Select Edit Content — In Viewer
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&8 *0utput10 [Document10] - SPSS Viewer,

Fle Edt View Data Lransform |set Fomat Analyzs Graphs Uillies Addons Window Help

==

CHAR B E 60 Ok 00 & B9 #(es + - 80 =5

F & ot
& NParTests
ETite
@ otes
=g sign Test

Frequencies
Test Statistics

NPar Tests

Sign Test

Frequencies

Afier- Befors Negative Diferences® | 7
Positive Difierences® | 1
Ties® 1
Total 9

2 After < Before
b. After > Before
¢ Afler= Before

Test Statistics®
| e Y |

[ Exact Sig. (2taile] Ot

Place the cursor in the P-value cell

Right click

Select Cell Properties
Place the cursor in the P-value cell

Right click

Select Cell Properties
Select Format Value

Change the Decimals box to 3 or 4
Click Apply

Click OK

8 *0utput10 [Document10] - SPSS Viewer.

e Et View heet Pvol Fomst Amelyze Graphe Uifes Addons Wndow Heb

a Bnomial . Copy
b.signTest | Paste Atlr

CreatefEst Autoscrit.

Export

Et Cortert v mviewer

In Separate Window.

& Cell Properties

Fant and Background | Format value | Algnment and Margins |

X

0.070

Farmat:

Categary:

&l
Mumber
Date
Time
Currency

ar
CERE T
LRI
o
HAHEY

7. View

=& output
5@ NParTests NPar Tests
it
@ Notes .
S~ sign Test Sign Test
Eite
 Frequencies Froauencies
+{{5 Test tatistics
N
er- Before  Negalve Diferences? | 7
Posilve Difterences® | 1
Ties® 1
Total ]
= Afer <Baiore
b Afler > Before
© Afer=Before
Test Statistics®
serBefors
= {Exact Sig. (2-ailed)
= Binomial dstibuon used. | O cux
b Sign Test copy ane
"""""" paste any
cleor Dekte
Select Tatle
Creste Grogh >
Tabl Progertes.
CellProperis
TableLooks
Insert Fosinote
Delete Foctnctes
i Eostntes
Bivatng Trays
Toobar

i@ *0utput10 [Document10] - SPSS Viewer

LEs
lckmim-yy
elck-mmm-yyyy
mmidcilyy

mmideliryyy
dlmm.yy
e mim ey
ryimmiccl
iy immicid
yyelelel

Decimals:

[

Ok

” Cancel ” Apply

[ e

and interpret the results.

Fle Et Vew Data Transfom set Fomat Analyze Graphs Ulities Addons \Window Help

cdak @

=& output

& NParTests
) Title
& Notes
e sign Test

Title
Frequencies
Test Statistics

NPar Tests

Sign Test

Frequencies

N

Afler- Before  Negative Difierences? | 7
Pasitive Differences® | 1
Ties® 1
Total ]

2 Afler < Before
b. After » Before
¢ After= Before

Test Statistics®

[ Taterpeme
o+ [Eerton caeg 0.070
a Binomial distribuion used
b, Sign Test
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: hat is th
Two Independent Samples - plotting the data ‘c'\(’,r:;::uﬁ

and carrying out a two independent samples t-test BRITLIGESE
for this test?

Example: Conduct a two independent
samples t-test for no difference in the means.

A random sample of 40 cellphones of the same make and model were chosen.
Half of the cellphones were randomly selected to have a nickel-cadmium
battery put in them and the rest had a nickel-metal hydride battery. The talk
time (in minutes) before the batteries needed to be recharged was recorded.

1. Enter the data into SPSS or open the Batteries.sav file.

Use a value of 1 for Nickel-cadmium and 2 for Nickel-metal
hydride.

<! Batteries.sav [DataSet1] - SPSS Data Editor

Ele Edt ‘ew Dot Iransform  Anelyze  Graphs  Uilties  Add-gns  Window  Hel
CHE B 60 LBk & Bt 245 %00

1 Battery i | isible: 2 of 2 Variables

[ Eattery Time | ‘ ‘ |
1 52.40 =
1 10270
1 89.20
1 93.00
1 9920
1 8360
1 10530 u
1 53.90
1 83.20
1 7210
1 80.60
1 8310

13 1 78.00
1
1
1
1
1
1
1
2
2

95.40
92.40
102.30
97.00
838.30
B7.70
98.70
EBB.80

73.00 =l
<] I D

Data View | Variable View |
[ |2PSS Processorisresdy | | | | |

2. Assign labels.
Label the values:
Label 1 as Cadmium and 2 as Metal.

waf Value Labels

rValue Labels

Value Speling

Label: |wetal Hydride |

| Al | 1 = "Cadmium"
2 = "Metal Hydride"

| Change

Remove

[ om H[ Cancel “ Help ]
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3. Plot the data using a boxplot.

a. Choose the Explore tool:
Click Analyze — Descriptive Statistics — Explore

i52 Batteries.sav [DataSet1] - SPSS Data Editor

File  Ecit “iew Dsta  Transform | &nalyze  Graphs  Uilties  Add-ons Window  Help

Bu E" h” ?mig Reports Dw%~|

|1 : Battery |1 Descriptive Statistics b | 123 Frequencies... ‘Vig\ble' 2 of 2 Wariables

I Battery ‘ T Tables ] Ea Descriptives : | |
1 | 1 Compare Means ¥ e&, Explare... -
7 1 1 1 General Linsar Modsl 3 E Crosstabs.. B
3 1 Generalized Linear Models — » Ratio..
4 1 Mixed Maodels » PP Plats...
5 1 Correlate v | [ a-a Piots...
B 1 Regression ]
7 1 1 Loglinesr » = |
g 1 Classify »
9 1 Data Reduction ]
10 1 Scale »
1 1 Monparametric Tests »
iz 1 Time Series 3
13 1 Survival »
14 1 @ Missing Walue Analysis...
15 1 Multiple Response »
16 1 1 Guality Contral L3
7 1 ROC Curve...
13 1 88.30
19 1 B7 .70
20 1 93.70
21 2 56.80
22 2 73.00 -
(e I
Data View | Variable isw
|Expinre... |sPss Processorisready | | [ [ [ |

b. Assign the variables.

Quantitative (response) variable — Variable box.
Click Time.

Click [,

Qualitative variable (grouping factor) — Category Axis box.
Click Battery.

Click [,

i Explore _ i2 Explore @

ist: ] clent List:
Dependent List e
— f Time
[+]
Factor List: Factor List:

— f Biattery
[]
Labkel Cazes hy: | Lahel Cases by
R [»]]

Di I Di I
Eoth () Statistics () Plots Eoth () Statistice () Plots
® @ @ ® @ @

[ ok || paste H Reset ” Cancel ” Help ] [ o ” Paste ” Reset ” Cancel ” Help ]
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c. View and interpret the boxplots.

Fle Edt View Data

Transtorm

= | *Output] [Document1] - SPSS Viewer

Insert

Formst  Analyze

Graphs  Liiss  Add-ons

Window  Help

CHAR B R o0 OBk @% & Gus #jes + - 00

=—E] output
=—{& Explare
(&) Title
[ Motes
=—{E] Battery
=] Title 110.007
L& Case Process
g Descriptives
=[] Time
) Ttle 100.00-
=—{E] stern-ang
(& Title
L3 Battq 50,00
LB} Batte
{7 Boxplat
a
E 000
[
70.00
60.00+
5000
T
Cadmium
[ [ [+]

Me‘ta\
Battery

Iv]

|SPES Processorisready | |

|H. 24, . 857 pt.

a. Choose the analysis tool: Independent-Samples T Test.

Carry out the two independent sample t-test.

Click Analyze — Compare Means — Independent-Samples T
Test.

i *Batteries.sav [DataSet1] - SPSS Data Editor

File Edit Wiew Data Transform | Analyze Graphs  Utities  Add-ons Window  Help
BE% E" h” E'mE'E Reports » %.‘
|1 : Bttery [ Descriptive Statistics 3 |vistale: 2 01 2 varisbles
| Battery ‘ Tirm lebles L < l l | |
1 ! 1 Compare Means L3 M Means... |=|
5 1 1 Genersl Linear Modsl } | T One-Sample T Test
E 1 Generslized Linesr Models | Indepencert-Samples T Test..
4 1 Mixed Models L3 n,!na Paired-Samples T Test...
5 1 Correlate v | B onedvvay anOvA.
B 1 Regression »
7 q 1 Loglinesr » |
3 1 Classify »
g 1 Data Reduction »
10 1 Scale 13
1 1 Monparametric Tests 13
12 1 Time Series »
13 1 Survival 13
14 1 EE Missing Yalue Snalysis...
15 1 Muttiple Response ¥
16 1 1 Quislity Control »
17 1 ROC Curve. ..
15 1 55.30
19 1 67.70
20 1 98.70
21 2 66.50
22 2 73.00 |
a] [ Dl
Data Wiew | “ariable Yiew |
Independent-Samples T Test.. SPSS Processar is ready | | | | |
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b. Select the variables of interest.

Quantitative variable (response) —
Test Variable(s) box.

Click Time.
Click top [,

=2 Independent-Samples T Test

Qualitative variable (grouping
factor) — Grouping Variable box.

Click Type.
Click bottom .

s Independent-Samples T Test

e Test Variable(s): Cptions... 'I;‘I:::ab\e(s) F—
fTime
[¢]
Grouping Varishle: ;oﬂl,:yn(g?\‘«:riable:
| Define Groups. | [W
ok H Baste H Beset ” Cancel ” Help I Ok || Paste H Reset H Canal H Helpy ]
c. Define the direction of the difference (mean 1 - mean 2 or mean 2
- mean 1).
Click Define Groups.
Type 1 in the Group 1 box and type 2 in the Group 2 box.
Click Continue and then OK.
-~ Opti
a2 Define Groups AL
(%) Uze specified values
ST —
[ Cantinue ” Cancel “ Help l
-
| Ok || Paste H Rezet H Cancel ” Help l
d. View and interpret the results.
T-Test
Group Statistics
Std. Errar
I Mean Std. Deviation Mean
Time  Cadmium 20 | 87080 11 76066 262976
Metal Hydride 20 | 691900 10.30528 2.30433
Independent Samples Test
Levene's Test for Equality of
Wariances tHestfor Equality of Means
95% Confidence Interval of the
Difference
Iean Std. Errar
F Sig. 1 df Sig. (Z-tailed) Difference Difference Lower Upper
Time  Bgual varlances 078 7e0 | sse 38 000 1951500 340651 12.43688 26.50322
Equal variances not 5581 | 37356 oo 1951400 3.49641 1243267 26.58733
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F-test for one-way ANOVA BRLLCIRERITREEGEEU Pl

hypothesis for this test?

Example: Conduct a one-way ANOVA F-test for no difference in the groups’
underlying means.

Fifty students learned about the reading methods of ‘mapping’ and
‘scanning’. The method used and increase in reading age was
recorded for each student.

1. Enter the data into SPSS or open the ReadingMethods.sav file.
Use a value of 1 for MapOnly, 2 for MapScan, 3 for Neither, and 4
for ScanOnly for the Method variable (Values column in the
Variable View).
Label Score as Increase in reading age and Method as Reading

Method.

£ ReadingMethods.sav [DataSet1] - SPSS Statistics Data Editor

Ele Edt View Dsta Iransform Anslyze Graphs Uiifies Addgns  Window  Help
CEHE E b0 8Ek A BAd E6F 300 %
1 ncrease |01 |Wisible: 2 of 2 Wariables
[ increase | method ‘ | ‘ | ‘
il 01 2 (=
2 32 2
& 43 2
4 05 2 H
& 19 2
B 33 2
7 25 2
8 36 2
9 04 2
10 23 2
11 -1.4 2
12 07 2
13 -01 2
14 02 2
15 04 2
15 0o 2 |
4] i [ I¥]

| Data View | ‘arisble Yiew

[5PS5 Statistics Processor s ready| | | ||

2. Select the analysis tool: One-Way ANOVA.
Click Analysis — Compare Means — One-Way ANOVA.

vat ReadingMethods.sav [DataSet1] - SPSS Statistics Data Editor

fle Edi Yiew Dala Iransform | Anelyze  Grephs  Uiiies  Addons  Window  Help
CHE B ©0 B[ reon rEo® %
1+ increase loa Descriptive Statistics b |visible: 2 of 2 Variables
increase | meth Lcbks] £ I I J

1 g1 | CompareMeans b M nteans.. o |a
i P | 22 General Linear Model ¥ | 1 One-Sample T Test. I

3 43 Generalized Lineer Mociels  » | & Independent-Samples T Test...

4 T Mixedl Modlels » | oY, Paired-Samples T Test... K

5 19 Correlate v E oneway anova

5 a3 Regression 3

7 25 Logiinear 3

3 35 Classify »

3 0.4 Dimension Reduction >

0 23 Scal L

IT] 4 Monparametric Tests »

12 07 Forecasting »

13 01 Survival 3

12 02 Multiple Response »

15 04 Missing Value Snalysis.

P 09 Multjle Imputation » ||

i — e » L
ROC Curye..

Data View | ‘ariabls View |

[one-ray ANOVA.

|SPSS Statistics Processorisready| | | | | |
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3. Select the relevant variables.

Quantitative (response) variable — Dependent List box.
Click Increase in Reading Age [Score].

Click [,

2t One-Way ANOYA

I
Increase in Reading &g...
& Rescing Method [methoc]
Options..

Eactor

| Ok || Paste H Reset ” Cancel H Help ]

Qualitative variable (grouping factor) — Factor box.
Click Reading Method [Method].

Click [,

a: One-Way ANOVA

o] dent List
g
f Incresse in Reading 2Aa...

Factar:
E Reading Method [method]

I Ok ” Pazte ” Reset H Cancel ” Helg ]

4, Select the relevant output tables.
Click Post Hoc.

2t One-Way ANOVA

S et
f Incresse in Reading Ag...
Optionz...

Factar.
& Reacing Methad [methad]

[ox_J(_eete J[_eset [ comem J[_ren ]

Click the Tukey box.
Click Continue.

af One-Way ANOVA: Post Hoc Multiple Comparisons

Equal Vari

Oisp [ s-h- [ waller-Duncan

[[] Bonferroni =] Type WType Il Error Ratin

[ sicak [ Tukey's-b [ punnett

[] Schefte Jpuncan Cortrol Category : ‘Lsg - ‘

[ R-E-GWF [ ] Hochberg's GT2 Test

[REGWG [ ] Gabriel =) 2-sidad = Cortral = Control

Equal Vari; Not

[Jtamhane's T2 [ Jounnett's T2 [ | Games-Howell [ | Dunnett's ‘
Significance level

e ) e
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Click Options.

o] dent List
g
f Incresse in Reading 2Aa...

Factar:

E Reading Method [method]

I Ok ” Pazte ” Reset H Cancel ” Helg ]

Click the Descriptive box.
Click Continue and then click OK.

D Fixed and random effects

D Homogeneity of variance test
[] Broven-Farsythe

[ velch

D Means plat

rMissing Values

@ Exclude cases analysis by analysis

O Excluce cases listwise

[ Cortinue ” Cancel ” Help

5. View and interpret the results.

file Ecit View Data Iransform [nsert Format  Analyze  Graphs  Utiies  Addons  Vindow  Help

cHAR B F b HnEk 0% & G5 klesd + - @ =50
Output -
<l Cneway 7l
Descriptives
Increase in Reading Ao
95% Canfidence Interval for
Wultiple Comparis| I} Mean Std. Deviation | Std Error | Lower Bound UpperBound | Minirmum | Maxirum
Homogansous Su Waponly 12 1233 14412 4160 318 2.149 1.4 36
Title MapScan 22 1.459 15435 329 T7h 2143 -1.4 43
Increase in Ry Meither El -556 11348 3783 -1.428 e -2.0 16
ScanOnly 7 a14 1.3018 4920 -.290 2118 w9, 33
Total 50 966 1.5676 2217 520 1.412 -2.0 43
ANOVA
Increase in Reading Age
Surn of
Sguares of Mean Square I Sig
Between Groups 27.062 3 a.021 4.445 ang
Within Groups 83351 46 2024
Total 120,412 49
Post Hoc Tests
Multiple Comparisons
Increase in Reading Age
Tukey HSD
95% Confidence Intarval
Mean | &
Difference (-
(0 Reading bethod (0 Feading Method A Std. Error, Sig Lower Bound | Upper Bound
Maponly MapScan -.2258 112 871 -1.688 1137
Neither 17888 6282 032 115 3.463
SeanOnly 3190 6775 865 -1.487 2125
MapScan Maponly .2258 112 471 -1.137 1.588
Neither 20148 GB37 005 512 3517
ScanOnly G448 B182 815 -1.103 2193
Meither Mapnly 178689 6282 032 -3.463 -5
MapScan -2.0146 5637 005 -3517 -512
Scanonly -1.4698 7179 186 -3383 444
Scanonly MapOnly -.3190 6775 965 -2125 1.487
MapScan -.5448 B182 15 -2193 1.103
Meither 1.4698 7179 186 - 444 3.383
*. The mean difference is significant at the 0.05 level, E
[« 1 i v] o] R |
[

|SPSS Stafistics Processorisready | | |H: 26,V 1038 pt
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