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Statistical analysis
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4.1 preparing data for statistical analysis

cleaning up data (4.1.1)

coding data (4.1.2)

organizing data (4.1.3)( )



4.1.1 cleaning up data

A (Norman,1988)

A reasonableness check

A reasonableness check
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22 “ 37
A reasonableness check
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4.1.2 coding data

original form
Age Gender Highest Degree Previous
Experience in
software A
Participantl 34 Male College Yes
Participant2 28 Female Graduate No
Participant3 21 Female High School No
coded form
Age Gender Highest Degree Previous
Experience in
software A
Participantl 34 1 2 1
Participant2 28 0 3 0
Participant3 21 0 1 0

coding

coding

coding



4.2 descriptive statistics

(descriptive statistics)
A . (means) (medians) (modes) (variances)
(standard deviations) (ranges)
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4.2.1 measures of central tendency

A central tendency

[ ] data:{1519,22,29,33 4550}
= (15+19+22+29+33+45+50)/ 7=30.4..
=29

data:{12152222 22 34,34}
=22

(significance tests)



4.2.2 measures of spread
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Hinkle(2002)



4.3 comparing means

A / /
A
A
A ( 5% )
[ 1] 2 1
ExperimentDesign Independent Conditiors for each Typeof Test
Variables(1V) \Y
Betweengroup 1 2 Independentsampled test
1 3 or more Oneway ANOVA
2 or more 2 or more Factorial ANOVA
Within-group 1 2 Pairedsampled test
1 3 or more Repeatedneasures ANOVA
2 or more 2 or more RepeatedneasuresANOVA
Between and withingroup 2 or more 2 or more Splitplot ANOVA




Between

4.4.1 independent -samples t test

-group
Group Participants Tiskc_omp_letign ti_me_ L Eo@g_ .
No prediction Participantsl l 245 0
No prediction Participant2 ! 236 0
No prediction Participants3 : 321 0
No prediction Participants4 : 212 0
No prediction Participants I 267 0
No prediction Participants I 334 0
No prediction Participants/ I 287 0
No prediction Participants3 | 259 0
With prediction Participants9 l 246 1
With prediction ParticipantslO ! 213 1
With prediction Participantsl1 ! 265 1
With prediction Participantsl2 : 189 1
With prediction Participantsl3 ; 201 1
With prediction Participantsl4 I 197 1
With prediction Participantsl5 I 289 1
With prediction Participantsl6 | 224 1
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Within

-group

4.4.2 paired -samples t test

Participants - __Noprediction __ | __ WithPrediction |
Participantsl I 245 246
Participants2 I 236 213
Participants3 | 321 265
Participants4 | 212 189
Participantss I 267 201
Participants ! 334 197
Participants? : 287 289
Participants8 : 259 224
¢ !
I
, I
(paired) |
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4.4.3 Interpretation of t test result

At t

[ ] 4.4.1Between -group SPSS t=2.169
(df:degree of freedom)15 95 % t 2.131
t=2.169>2.131

p<0.05  t(15)=2.169

[ ] t
I P Gl e
BhE [ BEKE | HEAE | BEKE | SEAE
55 1% 5% 1%
[ _12706] _ 63657 6314] 31871
? 4.303 9.925 2.920 6.965
3 3. 182 5. 841 2.353 4 541
3 2776 4.604 2132 3747
5 2571 4.032 2015 3.965
i 2947 3,707 1.943 3143
7 2355 3489 1885 2998
8 2306 3.355 1.850 2 896
—1 | | [T 5 2.262 3.250 1833 2921
10 2228 3,169 1.812 2164
f=Jy=pt=-1 y—p #=1I t=d Ti 2901 3,106 1.796 2718
i=2 12 2.179 3.055 1.782 2661
i o 13 2. 160 mg 1.7 2 650
‘_é-tl" » 12 2 2917 1781 7624
ik ; EHl I 131| 2.947 1753 7602
t)lll_ J tjlll_ﬁh ﬁ 16 2821 1. 146 2583
17 2110 2,898 1.740 2567
18 2101 2878 1.734 3 552
10 2Mma3 2 RR1 17208 ? R30
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4.4.4 two

-talled t tests and one

-tailed t tests
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4.5 analysis of variance

A (ANOVA) 2
A 2 t
A F F

[ ] (ANOVA)
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4.5.1 one -way ANOVA

(one -way ANOVA) 3 1

Between -group



Group Participants o] = Taskcompletion time__ L. . . Coding__. .. .
Standard Participantsl i 245 0
Standard Participant2 I 236 0
Standard Participants3 I 321 0
Standard Participants | 212 0
Standard Participantss | 267 0
Standard Participants l 334 0
p
Standard Participants/ I 287 0
p
Standard Participants8 ! 259 0
p
With prediction Participant9 ! 246 1
With prediction ParticipantslO : 213 1
|
With prediction Participantsl1 I 265 1
With prediction Participantsl2 I 189 1
With prediction Participantsl3 I 201 1
With prediction Participantsl4 I 197 1
With prediction Participantsl5 I 289 1
With prediction Participantsl6 | 224 1
With speechbased dictation Participantsl7 | 178 2
With speechbased dictation Participantsl8 I 289 2
With speechbased dictation Participantsl9 ! 222 2
With speechbased dictation Participant20 : 189 2
|
With speechbased dictation Participant21 . 245 2
| |
With speechbased dictation Participant22 I 311 2
With speechbased dictation Participant23 I 267 2
With speechbased dictation Participant24 I 197 2
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Source Sum of Squares df Mean Square F Significance

4 Betweengroup 7842. 42 3921. 2.174 0.139
' Within-group 37880. /21, 1803. I
=3-1 x(n-1)
=3+(8 -1)
[ F 95%
df 2
21 3.467
SPSS F=2.174

(2,21)  95% F 3



group

4.5.2 factorial ANOVA

(factorial ANOVA) 2 2
/ /
/
6 (Between -group)
Standard Prediction Speech
Transcription Groupl Group2 Group3
Composition Group4 Group5 Group6

Between -
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Tasktype Entrymethod Participants Tasktime Tasktype ading Entry method
coding
Transcription Standard Participantsl 245 0 0
Transcription Standard Participant2 236 0 0
X X X X X X
Transcription Prediction Participant 246 0 1
Transcription Prediction ParticipantslO 213 0 1
X X X X X X
Transcription Speech Participantsl7 178 0 2
Transcription Speech Participantsl8 289 0 2
X X X X X X
Composition Standard Participant25 256 1 0
Composition Standard Participant26 269 1 0
X X X X X X
Composition Prediction Participants33 265 1 1
Composition Prediction Participants34 232 1 1
X X X X X X
Composition Speech Participants1 189 1 2
Composition Speech Participants42 321 1 2
X X X X X X
Composition Speech Participants48 202 1 2
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Source Sum of Squares df Mean Square _F Significance
Task type 2745, 2745, (1410 0.242
Entrymethod 17564. 2 8782. /| ( 4512) 0.017
Task*Entry 144 2 57, 0030 0.971
Error 81751 42 1946,
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4.6 assumptions of t tests and f tests

At f 3

(1)
[ ] 1 2

(2) ( )

3)
48 )



4.7.1 correlation

moment correlation coefficient )

A
Ar
A2

r

(Pearson product -

-1 +1
r -1 +1
0
8
Computer Standard Prediction
Experience
Participantsl 12 245 246
Participant2 6 236 213
Participants3 3 321 265
Participants4 19 212 189
Participants 16 267 201
Participant$ 5 334 197
Participants/ 8 287 289
Participants3 11 259 224
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Computer Standard Prediction
Experience
Computer 1 -0.723 -0.468
Experience
Standard -0.723 1 0.325
Prediction -0.468 0.325 1
r=-0.723

(r= -0.468)

(r=0.325)
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A r rn2

(causal relationship)
A ( )

[ ]e-commerce

RS —
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4.7. 2 regression

A (regression) 2

A HCI 2

R"2
R"2



Age Computer Target Size Target Distance Task Time
Experience

18 6 10 10

X X X X X

12 4 10 20 10

X X X X X

32 16 30 10 5

X X X X X

45 15 40 20 5

X X X X X
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Model R R"2 F dfl df2 significance
1 0.858 0.736 41.127 4 59 0.000
F(4,59)=41.127 p<0.001
R"2 4
Model R R"2 R”2change F dfl df2 significance

1 0.565 0.319 0.319 29.054 1 62 0.000
2 0.635 0.403 0.084 8.615 1 61 0.005
3 0.767 0.588 0.184 26.817 1 60 0.00
4 0.858 0.736 0.148 33.196 1 59 0.000

Model1:

(31.9%)
F(1,62)=29.054,p<0.001
Model2:

8.4%

F(1,61)=8.615,p<0.01
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4.8 nonparametric statistical tests

(1) (2)
3)

[ ]

| am satisfied with the time it took to complete the task

1.Highly disagree
2.Disagree
3.Neutral
4.Agree
5.Highly agree

A assumption -free



4.8.1 chi -squared test

(yes/no )
2 p
2
)
2 ( /
Age Preferred Device
Mouse Touchscreen
<65 14 6
>=p5 4 16

X"2(1)=10.1, p<0 95%0 5
2 - X



o

4.9 summary

)

ExperimenDesign Independentvariables(1V) Conditiors for each IV Typeof Test
Betweengroup 1 2 Independentsamplegd test
1 3 or more Oneway ANOVA
2 or more 2 or more Factorial ANOVA
Within-group 1 2 Pairedsampled test
1 3 or more RepeatedneasuresANOVA
2 or more 2 or more RepeatedneasuresANOVA
Between and withingroup 2 or more 2 or more Splitplot ANOVA
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4.5
4.8

12
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