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What is Usability?

• Earliest known (so far) modern use of term 

“usability”

• Refrigerator ad from Palm Beach Post, March 8, 

1936

• Note “handier to use”

• “Saves steps, Saves work”

• tinyurl.com/yjn3caa

• Courtesy of Rich Cordes
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What is Usability?

• Usability is hard to define because: 

• It is not a property of a person or thing

• There is no thermometer-like way to measure it

• It is an emergent property that depends on 

interactions among users, products, tasks and 

environments

• Typical metrics include effectiveness, efficiency, 

and satisfaction
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Introduction to Standardized Usability Measurement

• What is a standardized questionnaire?

• Advantages of standardized usability 

questionnaires

• What standardized usability questionnaires are 

available?

• Assessing the quality of standardized 

questionnaires
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What Is a Standardized Questionnaire?

• Designed for repeated use

• Specific set of questions presented in a specified 

order using a specified format

• Specific rules for producing metrics

• Customary to report measurements of reliability, 

validity, and sensitivity (psychometric qualification)

• Standardized usability questionnaires assess 

participants’ satisfaction with the perceived 

usability of products or systems
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Advantages of Standardized Questionnaires

• Objectivity: Independent verification of 

measurement

• Replicability: Easier to replicate

• Quantification: Standard reporting of results and 

use of standard statistical analyses

• Economy: Difficult to develop, but easy to reuse

• Communication: Enhances practitioner 

communication 

• Scientific generalization: Essential for assessing 

the generalization of results

Advantages

Objectivity

Replicability

Quantification

Economy

Communication

Generalization

Key disadvantage: Lack of 

diagnostic specificity
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What Standardized UX Questionnaires Are Available?

• Historical measurement of satisfaction with computers

• Gallagher Value of MIS Reports Scale, Computer Acceptance Scale

• Post-study questionnaires

• QUIS, SUMI, USE, PSSUQ, SUS,UMUX, UMUX-LITE

• Post-task questionnaires

• ASQ, Expectation Ratings, Usability Magnitude Estimation, SEQ, SMEQ

• Website usability

• WAMMI, SUPR-Q, PWQ, WEBQUAL, PWU, WIS, ISQ

• Other questionnaires

• CSUQ, AttrakDiff, UEQ, meCUE, EMO, ACSI, NPS, CxPi, TAM
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Assessing Standardized Questionnaire Quality

• Reliability

• Typically measured with coefficient alpha (0 to 1)

• For research/evaluation, goal > .70

• Validity

• Content validity (where do items come from?)

• Concurrent or predictive correlation (-1 to 1)

• Factor analysis (construct validity, subscale development)

• Sensitivity

• t- or F-test with significant outcome(s), either main effects or interactions

• Minimum sample size needed to achieve significance

Possible: High reliability 

with low validity

Not possible: High validity 

with low reliability
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Scale Items

• Number of scale steps

• More steps increases reliability with diminishing returns

• No practical difference for 7-, 11- and 101-point items

• Very important for single-item instruments, less important for multi-item

• Forced choice

• Odd number of steps or providing NA choice provides neutral point

• Even number forces choice

• Most standardized usability questionnaires do not force choice

• Item types

• Likert (most common) – agree/disagree with statement

• Item-specific – endpoints have opposing labels (e.g., “confusing” vs. “clear”)

In general, any common 

item design is OK

But scale designers have 

to make a choice for 

standardization
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Norms

• By itself, a score (individual or average) has no 

meaning

• One way to provide meaning is through 

comparison (t- or F-test)

• Comparison against a benchmark

• Comparison of two sets of data (different products, different user groups, 

etc.)

• Another is comparison with norms

• Normative data is collected from a representative group

• Comparison with norms allows assessment of how good or bad a score is

• Always a risk that the new sample doesn’t match the normative sample – be 

sure you understand where the norms came from
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Post-Study Questionnaires: Perceived Usability

• QUIS: Questionnaire for User Interaction Satisfaction

• SUMI: Software Usability Measurement Inventory

• PSSUQ: Post-Study/Computer System Usability Questionnaire

• CSUQ: Computer System Usability Questionnaire

• SUS: System Usability Scale

• UMUX(-LITE): Usability Metric for User Experience 

• SUPR-Q: Standardized UX Percentile Rank Questionnaire

• AttrakDiff: AttrakDiff 

• UEQ: User Experience Questionnaire 

Which one(s) (if 

any) do you use?
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Criticism of the Construct of Perceived Usability

• Tractinsky (2018) argued against usefulness of 

construct of usability in general – reaction to the 

paper was mixed

• It offered valuable arguments regarding difficulty 

of measuring usability and UX

• The arguments were not accepted as the final 

word on the topic – e.g., see 11/2018 JUS essay

• Tractinsky cited the Technology Acceptance 

Model (TAM) as a good example of the use of 

constructs in science and practice

• This led to investigation of the relationship 

between perceived usability and TAM
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The UMUX-LITE: History and Research 

• Need to know research on related measures

• System Usability Scale (SUS) – well-known measure of perceived usability

• Technology Adoption Model (TAM) – information systems research

• Net Promoter Score (NPS) – market research measure based on likelihood-

to-recommend

• Usability Metric for User Experience (UMUX) – short measure designed as 

alternative to SUS 

• Need to know UMUX-LITE research

• Origin

• Psychometric properties

• Correspondence with SUS

• Relationship to TAM

• UMUX-LITE vs. NPS
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The System Usability Scale (SUS)

• Developed in mid-80s by John Brooke at DEC

• Probably most popular post-study questionnaire (PSQ)

• Accounts for about 43% of PSQ usage (Sauro & Lewis, 2009)

• Self-described “quick and dirty”

• Fairly quick, but apparently not that dirty

• Psychometric quality

• Initial publication – n = 20 – now there are >10,000 

• Unidimensional measure of perceived usability

• Good reliability – coefficient alpha usually around .92

• Good concurrent validity – e.g., high correlations with concurrently collected 

ratings of likelihood to recommend (.75) and overall experience (.80)

No license required for 

use – cite the source

Brooke (1996) – as of 

4/2/20 had 8,736 Google 

Scholar citations
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The System Usability Scale (SUS)

It’s OK to replace 

“cumbersome” with 

“awkward” and make 

reasonable replacements 

for “system”

Align items to 0-4 scale:

Pos: xi – 1

Neg: 5 – xi

Then sum & multiply by 

2.5 (100/40)



| 16

The Sauro-Lewis Curved Grading Scale for the SUS

From Sauro & Lewis (2016, Table 8.5)

Based on data from 446 usability studies/surveys

SUS Score Range Grade Grade Point Percentile Range

84.1 - 100 A+ 4.0 96-100

80.8 - 84.0 A 4.0 90-95

78.9 - 80.7 A- 3.7 85-89

77.2 - 78.8 B+ 3.3 80-84

74.1 - 77.1 B 3.0 70-79

72.6 - 74.0 B- 2.7 65-69

71.1 - 72.5 C+ 2.3 60-64

65.0 -71.0 C 2.0 41-59

62.7 - 64.9 C- 1.7 35-40

51.7 - 62.6 D 1.0 15-34

0.0 - 51.6 F 0.0 0-14
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SUS Ratings for Everyday Products

Based on Kortum & Bangor (2013, Table 2) – Mostly best in class products

Product
95% CI Lower 

Limit
Mean 

(Grade)
95% CI Upper 

Limit
Sauro-Lewis 
Grade Range

Std Dev n

Excel 55.3 56.5 (D) 57.7 D to D 18.6 866

GPS 68.5 70.8 (C) 73.1 C to B- 18.3 252

DVR 71.9 74.0 (B-) 76.1 C+ to B 17.8 276

PowerPoint 73.5 74.6 (B) 75.7 B- to B 16.6 867

Word 75.3 76.2 (B) 77.1 B to B 15 968

Wii 75.2 76.9 (B) 78.6 B to B+ 17 391

iPhone 76.4 78.5 (B+) 80.6 B to A- 18.3 292

Amazon 80.8 81.8 (A) 82.8 A to A 14.8 801

ATM 81.1 82.3 (A) 83.5 A to A 16.1 731

Gmail 82.2 83.5 (A) 84.8 A to A+ 15.9 605

Microwaves 86.0 86.9 (A+) 87.8 A+ to A+ 13.9 943

Landline phone 86.6 87.7 (A+) 88.8 A+ to A+ 12.4 529

Browser 87.3 88.1 (A+) 88.9 A+ to A+ 12.2 980

Google search 92.7 93.4 (A+) 94.1 A+ to A+ 10.5 948
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The Technology Acceptance Model (TAM)

• Developed by Davis (1989)

• Developed during same period as first standardized usability questionnaires

• Information Systems (IS) researchers dealing with similar issues

• Influential in market and IS research (e.g., Sauro, 2019a; Wu et al., 2007)

• Perceived usefulness/ease-of-use > intention to use > actual use

• Psychometric evaluation

• Started with 14 items per construct – ended with 6

• Started with mixed tone – due to structural issues, ended with all positive

• Reliability: PU (.98); PEU (.94)

• Factor analysis showed expected item-factor alignment

• Concurrent validity with predicted likelihood of use (PU: .85; PEU: .59)

12 positive-tone items

Two factors

Perceived Usefulness

Perceived Ease of Use
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The Technology Acceptance Model (TAM)

Item content and format from Davis (1989)
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The Net Promoter Score (NPS)

• Introduced in 2003 by Fred Reichheld

• Net Promoter Score, Net Promoter and NPS are registered trademarks of 

Bain & Company, Satmetrix Systems and Fred Reichheld

• Popular metric of customer loyalty, based on likelihood to recommend

• Computing NPS

• Type of top-box-minus-bottom-box metric

• Respondents rate likelihood to recommend (LTR) using 11-point scale

• Ratings of 9-10 are promoters; 0-6 are detractors; 7-8 are passives

• NPS is the percentage of promoters minus the percentage of detractors

• NPS can range from -100 to +100
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The Usability Metric for User Experience (UMUX)

• Developed by Kraig Finstad at Intel

• Published in 2010

• Designed to act as four-item proxy for SUS

• Items based on ISO definition of usability

• Psychometric evaluation

• Initial pool of 12 items (item analysis n = 42)

• Selected best three for effectiveness, efficiency, satisfaction 

(highest SUS r)

• Collected SUS and UMUX data for two systems (total n = 558)

• High reliability: .94

• Concurrent validity correlation with SUS: .96

• Sensitive to large system differences

• Replicated by Lewis et al. (2013) – lower values but still impressive

No license required

Best source for citation 

is Finstad (2010)
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The Usability Metric for User Experience (UMUX)

• Four 7-point scales (alternating tone)

• Labeled from 1 (strongly disagree) to 7 (strongly agree)

• Like SUS, need to recode to 0-6 scale where larger number is better

• Sum the item scores, multiply by 100, then divide by 24 (4 x 6)

• Final UMUX scores range from 0 to 100
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Cutting the UMUX in Half – The UMUX-LITE

• Derived from UMUX by Lewis et al. (2013)

• Concerns with UMUX structure – apparent bidimensionality with 4 items

• Known usability issues with mixed-tone questionnaires (Sauro & Lewis, 

2011)

• Possible to reduce items to get even more concise instrument?

• Current version

• Two 7-point UMUX items (those with positive tone)

• Content consistent with Technology Acceptance Model (useful and easy)

• Aligned in factor analysis of UMUX

• Highest correlations with SUS (both versions)

No license required

Best source for 

citation is Lewis, 

Utesch, and Maher 

(2013)
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UMUX-LITE Psychometric Evaluation

• Lewis et al. (2013, 2015, 2018, 2019)

• Multiple surveys (n = 402, 389, 397, 746, 390, 453, 338, 256)

• Acceptable reliability: .83, .82, .86, .79, .76

• Concurrent validity (correlation) with SUS: .81, .85, .83, .74, .86

• Concurrent validity (correlation) with LTR: .73, .74, .72

• Correspondence of UMUX-LITE with SUS

• Initial results suggested possibility of improvement through regression

• Latest review of all available concurrently collected data indicates best 

practice is to use UMUX-LITE without any adjustment

• Correspondence and psychometric properties similar for 5-point version of 

UMUX-LITE, sometimes used for consistency with SUS format

• When reporting UMUX-LITE, carefully document the version you’re using
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UMUX-LITE: Latest Research (Lah et al., 2020)

• Exploration of relationship between measures of 

perceived usability and TAM

• Three new surveys

• PowerPoint – English – IBM Panel – n=483

• Gmail – Slovenian – industrial/academic – n=397

• Notes – English – IBM Panel – n=546

• Three standardized questionnaires

• SUS: Standard version

• UMUX: Standard version

• mTAM: TAM modified to assess experience rather than intention to use

• Latin square counterbalancing for order of presenting questionnaires
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UMUX-LITE: Latest Research - Psychometrics

• Acceptable levels of reliability

• UMUX-LITE tends to have lowest reliability, but only has two items

• Can compensate for this with slightly larger sample sizes

• Items mostly aligned with constructs as expected

• Parallel analysis: SUS and UMUX one factor; mTAM two factors

• Misalignment of mTAM06 in Slovenian version

• Convergent/divergent validity

• All correlations statistically significant, but different magnitudes

• PU correlations with SUS lower than PEU correlations with SUS

Reliability PowerPoint Gmail Notes

SUS 0.91 0.88 0.94

UMUX 0.85 0.79 0.91

LITE 0.73 0.69 0.84

mTAM 0.95 0.95 0.98

PU 0.95 0.93 0.98

PEU 0.95 0.95 0.97

r(SUS) PowerPoint Gmail Notes

LITE 0.82 0.74 0.89

LITE-PU 0.64 0.57 0.77

LITE-PEU 0.80 0.73 0.88

mTAM 0.80 0.70 0.90

PU 0.61 0.52 0.83

PEU 0.84 0.78 0.90

No effects of questionnaire 

presentation order
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UMUX-LITE: Latest Research - Regressions

Predicting (Study 1: PowerPoint) R2adj Beta 1 Beta 2
LTR with PU and PEU 65% 0.446 0.446
LTR with LITE-PU and LITE-PEU 56% 0.486 0.355
LTR with PU and SUS 67% 0.436 0.477
OverExp with PU and PEU 69% 0.314 0.570
OverExp with LITE-PU and LITE-PEU 61% 0.429 0.448
OverExp with PU and SUS 72% 0.342 0.593

Predicting (Study 2: Gmail) R2adj Beta 1 Beta 2
LTR with PU and PEU 43% .342 .386
LTR with LITE-PU and LITE-PEU 38% .326 .382
LTR with PU and SUS 46% .386 .394
OverExp with PU and PEU 46% .271 .474
OverExp with LITE-PU and LITE-PEU 44% .341 .420
OverExp with PU and SUS 49% .330 .471

Predicting (Study 3: Notes) R2adj Beta 1 Beta 2
LTR with PU and PEU 82% 0.483 0.458
LTR with LITE-PU and LITE-PEU 76% 0.361 0.575
LTR with PU and SUS 83% 0.450 0.503
OverExp with PU and PEU 88% 0.533 0.442
OverExp with LITE-PU and LITE-PEU 82% 0.475 0.499
OverExp with PU and SUS 88% 0.528 0.453

• All regression models significant

• Reasonably consistent across surveys

• Highest R2 for Notes; lowest for Gmail

• Possibly due to different levels of choice in using

• Substituting SUS for PEU

• Models almost identical – SUS and PEU interchangeable

• PEU another measure of the construct of perceived usability

• Substituting UMUX-LITE items for TAM

• Similar regression models

• Slightly smaller coefficients of determination (R2)
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UMUX-LITE: Latest Research - Correspondence

Mean difference for SUS - UMUX-LITE: -0.57 (95% CI: -2.45 to 1.31)

Mean GPA difference: -0.12 (95% CI: -0.43 to 0.19)

CIs narrow; 0 plausible; large differences not plausible

Product (Study)
SUS 

Mean

UMUX-
LITE 

Mean

Mean 
Diff

SUS 
CGS

UMUX-
LITE CGS

SUS 
GPA

UMUX-
LITE GPA

GPA 
Diff

Mind Maps (Berkman & Karahoca, 2016) 79.5 78.5 1.0 A- B+ 3.7 3.3 0.4
PowerPoint (Lah et al., 2020) 70.8 74.3 -3.5 C B 2.0 3.0 -1.0
Gmail (Lah et al., 2020) 79.3 81.2 -1.9 B+ A 3.7 4.0 -0.3
Notes (Lah et al., 2020) 56.8 59.3 -2.5 D D 1.0 1.0 0.0
Apple OS (Lewis, 2018b) 76.8 79.9 -3.1 B A- 3.0 3.7 -0.7
Windows OS (Lewis, 2018b) 66.9 68.5 -1.6 C C 2.0 2.0 0.0
Excel (Lewis, 2019a) 69.6 74.0 -4.4 C B- 2.0 2.7 -0.7
Word (Lewis, 2019a) 75.5 78.0 -2.5 B B+ 3.0 3.3 -0.3
Amazon (Lewis, 2019a) 84.8 86.6 -1.8 A+ A+ 4.0 4.0 0.0
Gmail (Lewis, 2019a) 78.0 77.7 0.3 B+ B+ 3.3 3.3 0.0
Various (Lewis et al., 2013) 53.5 50.3 3.2 D F 1.0 0.0 1.0
Various (Lewis et al., 2013) 58.8 55.1 3.7 D D 1.0 1.0 0.0
Various (Lewis et al., 2015) 58.1 52.4 5.7 D D 1.0 1.0 0.0
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UMUX-LITE: Latest Research - Correspondence

Based on 13 independent estimates of correspondence with SUS

Wide range of CGS grade levels from D to A+

Best correspondence is with unadjusted UMUX-LITE

Score Correspondence GPA Correspondence
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When to Use the UMUX-LITE

• As ultra-short standardized measure of perceived usability

• As ultra-short proxy for TAM-like measure of UX – one item for PU 

and one for PEU

• As easily-understood business metric to use in place of or in 

addition to NPS, especially when users are unlikely to engage in 

recommendation behavior

• Especially useful in surveys when there is limited “real estate” for 

global measurement of UX

• Consider using it in usability studies in combination with the SUS, 

using UMUX-LITE between tasks and SUS at the end

• If currently using the SUS and interested in replacing the SUS with 

the UMUX-LITE, use them concurrently for some period of time to 

ensure their correspondence in your context of measurement.
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How to Use the UMUX-LITE

• Research Contexts

• Traditional usability testing

• Traditional experimental designs (e.g., between- and within-subjects)

• Retrospective evaluation (e.g., surveys)

• Standard Analyses

• Confidence interval estimation

• Comparing means

• Normative analysis using the curved grading scale
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The Future of the UMUX-LITE

• UMUX-LITE has acceptable psychometric properties (reliability, validity, 

sensitivity) plus it is parsimonious (just 2 items)

• Open-source norms enable interpretation of SUS means, making the SUS 

the gold standard for assessing correspondence among perceived usability 

metrics

• Research to date indicates close correspondence between UMUX-LITE and 

SUS, allowing UMUX-LITE to piggy-back on open-source SUS norms (e.g., 

grades)

• New research also shows expected relationship between UMUX-LITE items 

and TAM components

• UMUX-LITE more contextually appropriate than LTR/NPS when users 

unlikely to engage in recommendation behavior

• UMUX-LITE already adopted for some use by some major corporations, 

and its use is likely to increase over the coming years

• Currently only available in English, Italian, and Slovene
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The Usability Construct – Apparently Not a Dead End
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