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Calculator: Try it Yourself

Usability Statistical Analysis Package Expanded

v3d

Get Started:  What Test Do | Use? or How many users do | test?

Confidence Intervals Compare Twe Means or Proporlions

Compare 3 or More Means or Proportions
Proportion 0

. 2+ Large Sample Completion Rates

Task Time

Rating Scale Data nd Rafing Scale Scores . 2+ Large Sample Means

Problem Freguency

2 Large Sample Means by 2 Indep. Variables

2cC letion Rates from the Same Users
Test @ Mean or Propertien to Criteren Sample Size for Comparizons : Power Analysis Sample Size for Margin of Emror
' Comparing 2 Independent Means . For a Rating Scale
Comparing 2 Paired Means For a Mean
Comparing a Mean to a Criterion For a Completion Rate

Comparing 2 Propertions (Completion Rates)
s against g Critericn

Sample Size for Problem Detection

. Finding Problems in an Interface

Comparing 2 Paired Proportions (Completion Rates)

against o Criterion Summarny] Comparing a Prepertion o a Criterion

Sample Data & Excercises Extras Conelation & Regression
Exercise 1 Exercise 4 Interpreting Rating Scales . Simple Regression
Exercise 2 Exercizse § Correction for Multiple Comparisons . Phi Correlation
Exercise 3 Estimate Survey Sample Size . Sample Size for Correlation & Regression

iast tpdated Het. £7 018
Lopyright ® 2003-201 e azuring Usabilitg LLC
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What 3 users can tell you that 3000 cannot

Select... |Z|

Choose Software Version

What Windows version do you have? °
oson it ot @ 95% Confident
Language

oo ] between 9% and 57% of users

Trial Product Privacy Notice

| agree that Autodesk may send me communications (by = WO u I d h ave t h e ro b I e rrl
email, phone, in-product, andfor on the Autodesk website),

including personalized content about new products and
spedal promotions, and that Autodesk may collect, analyze,
and use information about my trial evaluation, including trial
product usage and information gathered on Autodesk
websites though cookies. This Privacy Motice provides
additional detail about the information we collect through this
product trial.

(] »

[C11 have read and agree to the Privacy Motice above, and |
specifically agree to receive personalized marketing
communications as described in the notice, as well as the terms of
the Autodesk Privacy Policy (including cross-border transfers as
described in the policy)

Download Now

Download Instructions

1. Close all open applications.

2. Click Download Now. In Microsoft® Internet Explorer®,
click Run, click Run again, and then Install. In Firefox®,
click Save File: once file is saved, click the _exe icon in
the dialog box.

3. Select Install.

4. Follow the Installation Wizard instructions to complete
the installation.

System Requirements
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Would an errata sheet guide Users
to avoid a mistake in documentation?

Important Installation Information

DO THIS FIRST!

Your system programs must be updated 1o avoid a system
malfunction.

If you have an IBM* Personal Systemv2® Model XX, immediately place
this sheet in your Quick Reference between pages 18 and 19, and
perform the following instructions before starting step 22 on page 19.

The Oatmeal.com

If you have an IBM* Personal System/2® Model YY, immediately place
this sheet in your Quick Reference between pages 10 and 11, and
perform the following instructions before starting step 8 on page 10

6 out of 8: 40% to 94%
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|s fear of stolen data a major inhibitor
from paying a bill on a mobile website?

@) join.me — Free Screen Sharing and Online Meetings - Mozilla Firefox

€ ", joinme | https://join.me

“% join.me — Free Screen Sharing and Onlin.

6 1@ wobise uauston- Maaits e

. [P — I+
Microsoft

sablesurceyscom

Mobile Evaluation

Steazs uze to foloweg imcrmstion fz thiz 2ty

AP WiFi
Open your moblie device's web browser to : http:iibitlyigapdenver

Study URL

4:29 PM
e Registration Details

il Verizon 3G IR
were you married? (Enter fu

> |
name of city) o )

| tn what city

Letz 2asume you bave 3 credi card. Please use the follcwing informaicn to ragister this card anfing

Account Number to Register : 6018 6360 0008 3835
UserD : gapplcc389s

Date of Birth: 01-01-1970
Last 4 digits of SSN: 7891

Mothers Maiden Name: mom

Select Challenge Ques Email; research000@gmail.com

Next Password: testi2test

oooaoono!
auEaagnos)

Security Question 1: In what city were you marmied?
Answer: Denver

Security Question 2: In what city was your father born? [%
Answer: Denver

Pick any image

5 out of 16: % to 56%
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Confidence Intervals: Precision & Location

100 +
90 A
80 A
70 A
60 -
50 A
40 -
30 A
20 A
10 -

83
N=12 N=60

83

95% Confidence Intervals around SUS Scores
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A confidence Interval has 3 ingredients

Confidence Variability Sample
Level Size

The most likely range of the unknown population mean
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Different confidence levels for Task Difficulty

Extremely
Easy

\]
J

Extremely 1 -
Difficult 80% Confidence Level 95% Confidence Level 99% Confidence Level

Intervals get wider with higher confidence
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Southwests

Variability
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Confidence Interval Width

WIDE ERROR BARS NARROW ERROR BARS

Low Low
Confidence Variability

High High
Confidence Variability

+ : : +
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The Method & Math Behind the
Confidence Interval
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Confidence Interval Learning Map

We want to measure everyone
(Population Mean)

Samples means estimate
the population mean

Samples Means are In “Error”

But Sample Mean Errors Follow
a “Normal” Pattern

Population Mean & Standard Deviation
“model” the Normal pattern

Most means fall within a predictable range in
the normal pattern (Confidence interval)
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We rarely know the
Population Mean & SD

Sample Mean & SD Estimate
Population Mean & SD

[ Some Math ]




A population is defined by its mean

u o TIRPETTITARITRTNT  earamerers



Mean: Typical Value or Midpoint

Central Tendency
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Sample of 85 Men’s heights
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Standard Deviation

easurin



500 Heights of North American Men

5’4”

5’ 1”

6) 7II

6}4”

6} 1”

5’10

5)7[}
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500 Heights of North American Men

99.7%
95.4%

68.2%
o0

2.15% 13.6% :: o o 13.6% 2.15%

n 5) 10 6) 1" 6'4” 6) 7))
-1sd Mean +1sd +2sd +3sd

wu
R
U1
<

5I 1”
-3sd

N
(73
Q.

MeasuringU 2017 18



Weight of 2000 Euro Coins

99.7%

95.4%
68.2%

<1% 2.15% 13.6% 13.6% 2.15% <1%

7.42 7.46 7.49 7.53 7.56 7.60 7.63
-3sd -2sd -1sd Mean +1sd +2sd +3sd
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MLB Games Won by Team for 31 seasons

99.7%
95.4%
68.2%

®
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500 Heights of North American Men
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Total Area adds up to 100%

40 A

51 5’4 57 510 6’1 6'I4 6’7



Normal (z) Scores

40 -

30 -

20 -

10

5'1 y 57 5'10 6'1 v\6"4 6'7

5'5-510 -5 6'1—5'10 3

= —1.67 zZ = =-=1

‘ 3 3 3 3

Z-Score is the number of standard deviations above or below the mean
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/-Score Concept

B7_score is the # of Standard Deviations a value is from the mean

" |f you know the z-score, use a table of values to find area:
® Find how extreme a value is (1 sided area) called percentile rank

* Find the % of values that fall within that many SD’s of the mean (2 sided area)
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Normal Distribution (2-Tailed)

Z-Score: 5 X-Value: 180 Shaded Area: 99.99994170%
Mean: 100 SD: 116 White Area: 0.00005830%

-5¢6 40 -3¢ -2¢ -lo 0 lo 20 30 46 50
20 36 52 68 &4 100 116 132 148 164 180



Normal Distribution (1-Tailed)

Z-Score: 0.651 X-Value: 110.416 Shaded Area: 74.2469%
Mean: [100 SD: (16 White Area: 25.7531%

-5¢ 406 -3¢ -2 -lo 0 lo 20 30 46 5o
20 36 52 68 84 100 116 132 148 164 180
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Quick Exercise 1

Find the z-scores if the industry average rating of ease is a 5.1 and the standard
deviation is a .7 on a 7 point rating scale.

_ (Observed Avg — Industry Avg)

Z
Standard Deviation

1. An observed average rating of 6

2. An observed average rating of 4.1

6—51 9
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Quick Exercise 2

Use the table to answer the following questions

about ease scores and the industry average. ‘ A

1. What is the percentile rank of a task with Z-Score 1Tailed % 2 Tailed %
. -2.0 2% 5%
an avg. rating of 6 (z-score of 1.29)? 17 1% 9%
-1.4 8% 16%
2. What is the percentile rank of a task with 1.1 14% 27%
. -0.8 21% 42%
an avg. rating of 4.1 (z-score of -1.42)? 05 319 629
-0.2 42% 84%
3. What percent of values would we expect 0.1 54% 8%
eyl e . 0.4 66% 31%
fall within 1.6 SD of the industry average 0.7 6% 529
score of 5.17 1 84% 68%
1.3 90% 81%
1.6 95% 89%
1.9 97% 94%
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Quick Quiz



True or False

95% of values fall within 2 standard deviations of the mean.

A z-score IS measured in standard deviations

3 Standard deviations above and below the mean account for
around 99% of values.



Confidence Interval for Rating Scale Data



Budget.com 15 SUS Scores

100
42.5
100
87.5
65
47.5
100
95
80
100
100
25
90
87.5
82.5

o

o

o

® o

0 ® o

o o o o 0 o o
30 40 50 60 70 80 90 100

Mean = 80

95% Cl (67 to 94)
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How Much Will the Sample Mean Vary?




Visualize the confidence interval

30 40 50 60 70 80 90 100

95% CI (67 to 94)



SUS Benchmarks by Product
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CIS For Management

Average Sat

5.0

4.5

4.0

3.5

3.0

2.5

2.0

16-Mar 23-Mar

6-Apr

20-Apr 27-Apr 18-May 25-May
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15-Jun

20-Jul

10-Aug 24-Aug 28-Sep 11-Jan 11-Mar



QUICK QUIZ
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Which has the wider confidence Intervals?

A

Sample Size (n) =50
95% Confidence Levels
80% Confidence Levels
Standard Deviation = 12

Standard Deviation = 12

MeasuringU 2017
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B

Sample Size (n) = 10
90% Confidence Levels
99% Confidence Levels
Standard Deviation = 82

Variance = 144



Confidence Interval for Completion Rates



Task Completion Rate Cl




Wald Confidence Interval

What is taught in school

Z score (a changes for confidence level)

T a-»

PEZu-g

/ N

Proportion (#instances/# total responses )

Terrible for Small Samples or when np < 15
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Adjusted — WALD [8/14 users = .57]

77 + 2 to Num.
.57 (1-.57)
57 T 1.96 2 ~ +4toDenom.
14 72
E6 Adjust the proportion by adding 2 to the
.56 (1-.56) : numerator and 4 to the denominator (10/18)

56 T 1.96

- - The adjusted denominator (total number of users)

We are 95% confident that the best estimate of the entire customer population is between 33% and 79%
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Confidence Interval for Task Time Data



Task Time Data is Skewed




- MOONLIGHTING
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Logarithm is just an Exponent

Exponent Logarithm
10t=10 Log(10) =1
102=100 Log(100) = 2
10°=1000 Log(1000) =3

What is Log 10,0007



50 Task Times Transformed

@) @)
@ @
o0 O
o o 0000
o0 0060 O 0000 @ ®
00 000 00000000 0000 O o 000 @,
70 140 210 280 350 420 490
Raw Times
@,
O o
@ o0
o0 00
@ @ o ® O o0 00 o0 @)
o0 @, ® 000 O & 00000000 o000 o o0 O

4.2 4.5

Transformed Times (logs)
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Error

% RMS Error
40%

30%

20%

10%

S

Median

-
[ J ~-
Geometric Mean TS emao T
------

3

5

7

9 11
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Confidence Interval General Form

Continuous X -+

S
la-p Y

p(1—-p)

Binary 1/9\ i YA 0




95% Confidence Interval

1 Confidence Interval

2 Margins  ~ 4 Standard
of Error Errors

— S
K —
X *2 =

Margin of Error (d)

Sle sle X Fle 5|
|
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95% Confidence Interval Exercise

1 Confidence Interval Mean: 6.2 SD: 1.18 N:50
7 - S - S
- 2 |— = X + 2% —
6- SR e
5 2 Margins
of Error — 6.2 + 2 [1 .18 Margin of Error (d)
| = 6.2 + .33

95% Confident Mean is between 5.8 & 6.5

MeasuringU 2017 56



10 Things to Know about Confidence Intervals

1. Most likely range of the unknown population average or percentage
Location and precision of a measure

Three things impact the width of a confidence interval
1. Confidence Level

2. Variability

3. Sample Size

The confidence interval is equal to two margins or errors
Use the t-confidence interval for continuous data

For task times, log transform then use t

Use the adjusted Wald for binary data

Compute on sample sizes as small as 2

O 0 N o Uk

We are 95% confident in the method, not in any given interval

10. Overlap in intervals are a quick way to check for statistical significance
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Confidence Interval Exercises



About MeasuringU

MeasuringU is a quantitative research firm based in Denver, Colorado focusing on quantifying the user experience.
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Remote UX Testing Platform UX Research Measurement Eye Tracking & Lab

(Desktop & Mobile) & Statistical Analysis Based Testing



