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What is Usability?
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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

@ MeasuringU | 3



Introduction to Standardized Usability Measurement
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What Is a standardized questionnaire?

Advantages of standardized usability
guestionnaires

What standardized usabllity questionnaires are
available?

Assessing the quality of standardized
guestionnaires
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What Is a Standardized Questionnaire?

5. I found the various functions in this system

. I needed to learn a lot of things before I

[ think that I would like to use this system
frequently

I found the system unnecessarily complex

I thought the system was easy to use
I think that I would need the support of a

technical person to be able to use this system

were well integrated

I thought there was too much inconsistency
in this system

I would imagine that most people would
learn to use this system very quickly

I found the system verv cumbersome to use

I felt very confident using the system

could get going with this system

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

Generalization Replicability

Advantages

Communication Quantification

Key disadvantage: Lack of
diagnostic specificity

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
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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 guestionnaires

« 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
@ Measuringu | 7



Assessing Standardized Questionnaire Quality

Possible: High reliability
with low validity

Not possible: High validity
with low reliability

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
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Scale ltems

* 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
In general, any common

item design is OK * Forced choice

But scale designers have «  Odd number of steps or providing NA choice provides neutral point
to make a choice for

] : « Even number forces choice
standardization

« Most standardized usability questionnaires do not force choice

* [tem types

» Likert (most common) — agree/disagree with statement

« Item-specific — endpoints have opposing labels (e.g., “confusing” vs. “clear”)
@ MeasuringU | 9



Norms

15.0%]

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

Which one(s) (if
any) do you use? o

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). uUsability Metric for User Experience

SUPR-Q: standardized UX Percentile Rank Questionnaire

AttrakDIff. AttrakDiff

UEQ): User Experience Questionnaire @ MeasuringU | 11



Criticism of the Construct of Perceived Usability

The Usability Construct: A Dead End?

MNoam Tractinsky
Ben-Gurion University of the Negev, Trraed

“Usability™ is a construct conceived by the human—computer interaction
(HCT) community to denote 2 desired quality of intersctive systems and
products. Despite its prominence and intensive use in HCI research, the
wsefulness of the usability construet m HCL theones and to our under-
standing of HCL has been meager. In this aricle | propose and discuss
rwo reasons for this seate of affairs. The firse is thar usahbility is an
umbrella conswuct. Umbrella constructs are prevalent in scentific fields
that are broad, diverse, and lack a u.nif_\'ing research pa.r.u]igm. Accord-
ingly, umbrella constructs, such as usability, tend to be vague and loose,
charactenisucs that L'halh:ngi: our ability © accumulate and communicaw
knowledge and to caprure real-world phenomena. The second reason
involves the nature of the rehtions between the usability construct and
its measures, a topic rarely discussed in HCI research. There appears to be
a mismatch berween how the HCI community has (implicitly) conceptua-
lized these relations and how it has empincally examined them. The
relations have been conceprualized sccording o a formative measurement
model but have maostly been tested acr_'ur{]in;g to 2 reflective messurement
model. The trouble is that representng the wsability construct by the
reflective model appears inappropriare, and representing it by the forma-
tive model involves considerable difficulties. Possible ways of addressing
these issues are discussed, each with its advantages and drawbacks. 1
conclude that for scientfic research on this subject o progress, the
usability construct ought to be unbundled and replaced by well-defined
constructs, The issues discussed in this article are relevant to other HCI

L'I.[Tlhﬂ‘_'uii EIJ[1E1:'F['!€ H.['I{] CONStracts !iL'H'_'l'I a5 useT i‘_'.'(p-i:l'ii‘_'['ll’_'i‘_'.

* 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
@ Measuringu | 12



The UMUX-LITE: History and Research

Perceived Usability and the Modified Technology Acceptance Model

Uréka Lah**, James R. Lewis 3¢, and Bodtjan Sumak®

*EMO - Orodjarna Proizvodna drufba, d. o. o, Celje. Slovenia; “Faculty of Hlectrical Enginesring and Computer Science, University of Maribor,

Maribor, Slovenia ‘Maasringll, Denver, Caorado, USA

Need to know research on related measures

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

ABSTRACT

In response to recent citicism of the usefulness of the construct of usability, we investigated the
relationships between measures of perceived usability and the components of a maodified version of
the Technology Acceptance Model (mTAM) — Perceived Usefulness (PU) and Perceived Ease-of-Use [PELI.
In three surveys, respondents used SUS UMUX-LITE and mTAM to rate their actual (as opposed to
expectad] expenience with three sftware products. As expected, the comelations betwesen PEU and
other measures of perceived usability tended to be significantly stronger than those with PLL Additional
findings support the use of the UMLUX-LITE as a compact measure of perceived usability that has
a strong relationship to the mTAM and strong comespondence with concurently collected SUS scares.
The main theoretical result of this research were regression results providing evidence that the PEU
component of the mTAM appears to be another measure of the construct of perceived usability,
connecting the TAM to the construct of perceived usability through the mTAM and providing evidence

Technology Adoption Model (TAM) — information systems research

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

to-recommend

against the claim that the construct of usability is a theoretical dead end.

1. Introduction
1.1. Perceived usability and technology accep

In addition to the objective components of efficiency and
effectiveness, perceived usability is an important component
of the classical conception of usability (Brooke, 2013 IS0,
1998 Lewis, Utesch, & Maher, 2013, 2015 Sauro & Lewis,
2009, 2016), which is in turn a fundamental component of
user experience (UX; Diefenbach, Kolb, & Hassenzahl, 2014).
The first standardized usability questionnaires intended far
application in usability testing appeared in the late 1980s
(Brooke, 1996, Chin, Dichl, & Norman, 1988 Kirakowsl &
Dillon, 1988; Lewis, 1990).

Amund the same time that usability researchers were pro-
ducing the first standardized questionnaires to assess perceived
umbdity, market researchers who studied the adoption of
information systems were addressng similar issues. Of these,
one of the most influentisl has been the Technology
Acceptance Model (TAM, Davis, 1989). According to TAM,
the primary factors that affed a user's intention to use
a technology are its perceived usefulness (PU) and perceived
ease of use (PEU). This model addressed early criticism of
focusing only on usabiity without consderation of whether
a product or system was useful (Pearson & Bailey, 1980).

A number of studies suppart the validity of the TAM and
its satisfactory explanation of end-user system usage (Wu,
Chen, & Lin, 2007). In the TAM, PU is the extent to which
a person believes a technology will enhance job performance,
and PEU is the extent to which a person beieves that using
the technology will be effortless. The maore someone holds

these beliefs before use, the greater their intention to use, and
the more likely they are to try the technology. Figure 1 illus-
trates this model, and shows the wording of the items that
Davis (1989) used to measure its constructs.

Recently, Tractinsky (2018), in a paper entitled “The
Usability Construct: A Diead End?”, argued against the useful-
ness of the construct of usability as a part of theory construc-
tion in human-computer interaction, in part due to “the
inadequate modeling of the relations between the construct
and its measures” (p. 133). In the same paper, he later cited
the TAM as a good example of the use of constructs in

sdentific and practical model building, writing:

Comstructs contribute to 2 theory if they add to our understanding
of the phenomenon under study. For example, the generl domain
that serves as the background for the emergence of the wsabiity
construct, namely, the use (often termed adoption or acoeptance)
of in formation technology, is 2 point of contuct with various other
theories. A notable such theory i the technology

mudel (TAM: Davis, Bagoeri, & Warshaw, 1989) In TAM, the
constructs “perceived exe-of-uwse™ fa close relative of the intuitive
meaning of “usability”) and *perceived wsfuless” ane instrzmen
tal in explaining variations in the construct “behavioral intention™
[people’s intention & use a certain infbrmtion sEtem or pro.
duct). Unfortunately, 2 previously mentioned, it is hard to name
any influential theory in which the comstruct of “wsability” plays
a similady wseful mle. | Tractingky, 2018, p. 141)

The general reaction to the Tractinsky paper was that it
aoffered valuable arguments regarding the difficulty of measur-
ing usability and user experience, but those arguments were
not universally accepted as the final word on the topic, espe-
dally with regard to the usefulness of usability as a construct

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 @Measuring U | 13



The System Usabillity 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

No license required for * Psychometric quality
use — cite the source

* Initial publication — n = 20 — now there are >10,000

Brooke (1996) — as of +  Unidimensional measure of perceived usability
4/2/20 had 8,736 Google

Scholar citations « 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)

(@ MeasuringU | 14



The System Usabillity Scale (SUS)

It’s OK to replace
“cumbersome” with
“awkward” and make
reasonable replacements
for “system”

Align items to 0-4 scale:
Pos: x;—1
Neg: 5 = X;

Then sum & multiply by
2.5 (100/40)

The System Usability Scale Strongly Strongly
Standard Version Disagree Agree
1 2 3 45

| think that | Id like t thi t

. ink that | would like to use this system ololololo
frequently.

2 | found the system unnecessarily complex. C|O|0|0|0

3 | thought the system was easy to use. O|O0O|O|0|0O

8 | think that | would need th.E support of a technical ololololo
person to be able to use this system.

¢ I fDuIId the various functions in this system were ololololo
well integrated.
| th ' ' ' [

6 ought there was too much inconsistency in this ololololo
system.

7 I WDU|II:| imagine that mqust people would learn to ololololo
use this system very quickly.

8 | found the system very cumbersome to use. O|O|O|0O|0O

9 | felt very confident using the system. C|O|0|0|0

10 I mlaedeqfl to Ielarn a lot of things before | could get ololololo
going with this system.

@ Measuring
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The Sauro-Lewis Curved Grading Scale for the SUS

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

From Sauro & Lewis (2016, Table 8.5)

Based on data from 446 usability studies/surveys

@ Measuring
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SUS Ratings for Everyday Products

95% Cl Lower

Mean

95% CI Upper

Sauro-Lewis

Product Limit (Grade) Limit Grade Range Std Dev :

Excel 55.3 56.5 (D) 57.7 DtoD 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+toB 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 BtoB 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 Ato A 14.8 801
ATM 81.1 82.3 (A) 83.5 Ato A 16.1 731
Gmail 82.2 83.5 (A) 84.8 Ato 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

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

@ Measuring
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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
12 positive-tone items

« Started with mixed tone — due to structural issues, ended with all positive
Two factors
» Reliability: PU (.98); PEU (.94)

Perceived Usefulness _ _ _
« Factor analysis showed expected item-factor alignment

Perceived Ease of Use « Concurrent validity with predicted likelihood of use (PU: .85; PEU: .59)

(@ Measuringu | 18



The Technology Acceptance Model (TAM)

Intention
to use

Perceived Usefulness

Perceived Ease-of-Use

Using [this product] in my job would
enable me to accomplish tasks more
quickly.

Learning to operate [this product]
would be easy for me.

Using [this product] would improve
my job performance.

| would find it easy to get [this
product] to do what | want it to do.

Using [this product] in my job would
increase my productivity.

My interaction with [this product]
would be clear and understandable.

Using [this product] would enhance
my effectiveness on the job.

| would find [this product] to be
flexible to interact with.

Using [this product] would make it
easier to do my job.

It would be easy for me to become
skillful at using [this product].

| would find [this product] useful in
my job.

| would find [this product] easy to use.

Using [this product] in my job would enable me to accomplish tasks more quickly.

| | unlikely

likely | |
extremely quite

slightly neither slightly quite extremely

Item content and format from Davis (1989)

@ Measuring
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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

Not at all Neutral Extremely
Likely Likely
0 1 2 3 4 5 6 7 8 9 10

How likely are you to recommend
this website to a friend or o|lojloj]ojOo|lOo|JlOo|j]O|O|O| O
colleague?

« 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

M ingu | 20
« NPS can range from -100 to +100 @ MeasuringU |



The Usability Metric for User Experience (UMUX)

al .

No license required o

Best source for citation
is Finstad (2010) ’

Developed by Kraig Finstad at Intel

Published in 2010
Designed to act as four-item proxy for SUS

ltems 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
@Measuring | 21



The Usability Metric for User Experience (UMUX)

The Usability Metric for User Experience Strongly Strongly
Version 1 Disagree Agree

1 23 456 7

This system’'s capabilities meet m
1 Y P y ololololo|olo
reqmrements.

2 Using this system is a frustrating experience. 0|0|0|0|0O|0O|O

3 This system is easy to use. 0|0|0|0O(0|0]|0
| have to spend too much time correcting
things with this system.

* 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 @ Measuringu | 22



Cutting the UMUX In Half — The UMUX-LITE

No license required

Best source for
citation is Lewis,
Utesch, and Maher
(2013)

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)

The UMUX-LITE Strongly
Version 1 Disagree

Strongly
Agree

1 23 4567

This system’s capabilities meet my
requirements.

0

0

o

o]

o

0

o

2 This system is easy to use.

o

0

0

o]

0

Q

o

@ Measuring
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UMUX-LITE Psychometric Evaluation

Session: Evaluation Methods 2

CHI 2013: Changing Perspectives, Paris, France

UMUX-LITE — When There’s No Time for the SUS

James R, Lewis
IBM Software Grovp
Boca Raton. FL
Jewis @us.ib

Brian §. Utesch
BM Software Grovp
Durham, NC

utesch@us b

Deborah E. Maher
IBM Softwase Gaovp
Cambridge, MA.
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Hassenzahl, 2014). Alhough these objective and subjective
components tend to be carrelated, factor analysis has indi
cated adistinction between heir messurements (Sauro & Lewis,
2000)

‘The most common appeoach (o the assessmen of perceived
usability has been through the development and application
of standardized questionnires. A standardized questionnaire
is 2 questionnaire or repested use, typically with
specific et of questions presented in a specified order using
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ized questionnaires typically asscss the psychometric quality
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1. INTRODUCTION

1.1. Perceived Usability
For decades, practitioners and rescarchers in user centered
design and human computer interaction (HCI) have had a
srong interest in she measurcment of perseived. sability
(Sauro & Lewis, 2012, s ent of perceived
usability along with the objective companents of efficiency
and cffectivencss make up the classicial conception of the
construct of usability (IS0, 1998), which is in tam @ funda-
at of user experience (Dicfenbach, Kalb, &

mental compone:

respoadeace o James . Lewis, 7329 Sermano Terrace,
Dl B 1 e, DSl fmdors e o

irst standardized wsshility questionnaires intended for usshility
tsing sopcad in e e 190 ke, 190 Cin, D,
& Normun, 1988; Kiakowki & Dilln, 1985 Lew

likcly driven by the influxof experimental psyshologists i
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At roughly the same time that ussbility rescarchers were pro.
ducing the st sandadized sy Qoescoonaies, marke
rescarchers were tackling similar issucs. OF these, one of the
muost influcniial has beca the Technology Acceptance Model
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SUS, and UMUX

The purpose of this research was 10 lnvesigate the relationship between two widely used
aiesonnayes isigned 1o ssume peroched uablky: he (ot Sytem ey cmstonnake
(CSUQand the System Usainlty Scaa (SUS). The correlaton baruseen
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Thus, even though these three
contant and for-

s, they Largely appesr 1o be méssusing the same thing, presumably, peceived ussbily.

1. Introduction

1.1, Perceived usability

Animportant componentofihe higher-level con siruct of usabilty
is perceived wsabily (Brooke, 2013; Lewis, Utesch, & Maber,
2015: Sawro & Lews, 2009, 2016). The subjactive component of
perceived usbity, long with the objective components of ffi-
ciency and effectven s, nsskes up the clssical conception of the
constructaf wabilty (150, 1998), which is n turn a fundarments]
component of wer egedence (UK Dicfenbach, Kolb, &
Fasserahl, 2014) Likly driven by the influx of experinscntl
peychologiss into the fied in he early 1980, the fint standur-
doed usabllty questionnsires intended for wsabilty testing
appesred in the lute 19805 (Bmoke, 1906: Chin, Diehl, &
‘Norman, 1984 Kirakowski & Dillon, 1985; Lewis, 1990)

Quesionmaire (CSUGs Lewis, 1995) and the System Usability
(SUS; Brooke, 1096). Thay were independenty developed
inthe 19805 a1 respectively, 1BM and DEG, and pubilished in the

(2009) seported.that the SUS acsounted for £% of post-study
questionmain usge n 4 udy of unpubldhed usabilly smdies
whie the CSUQ accounied for about 15% Scholar cia-
tons (examined Y1202017) dhowed. 5015 citaions or the paper
that inroducad the SUS (Brooke, 1996) and 1603 for the paper
that introduced the CSUQ (Lewis 1995). These independent
messurements of quastionnaire “popularity” show that the
CSUQ ke popuiar, but the SUS s ot three

“The prim ry gealof this research was to investigte whather
the CSUQ andthe SUS e tobe messuring th sume thing o
somthing diffrent. Despice hese questionnaires having bocn
available n the publc domain for over 20 years there has been
very itk investigaron of thee paychometric relsionship. This
is n saue of bath theoretcal and practical sgnificance.

From a theorctical perspective, if the CSUQ and SUS —
poscibly the fea mast popula inctruments for the assessmert.
af prceived usabilty - do not sppear o substantally measure
the same thing, then what doss this meun for the valdiy of
the construct of usabily, which has been recently questioned
(Tracinsky, 2017F Fom a praciical pesspecive, if they dor
essentally measuee the sune thing, then pracitioners should
be able o put dita from barh quetionnares on 2 common
scal for nkerpretation as indicating rlaively poor, sverage.
or good levels of percaivad usabilty based on grading scale
norms developed for the SUS (Sauro & Lewis, 2016).

A secondary ol ofthisescaseh v investigune e rltion-
ship benween the SUS and concurrertly collected cores from the
Usabilty Mt for User Experence (UMU. Fistad, 010) and
metecs derived from the UMUX (UMUX-LITE and UMUX-
LITER; Lews, Utesch, & Maher, 2013, 2015). Previous research
has generaly shown tha the UMUX and asoriated merics pro-
e sores verysmiar 1o the SUS,but with fover ke (e SUS
s 0iems the UMUK has, and UMUX-LTTE has2). Altbough
oty 2 popular s the CUQ orSUS (144 iations of Fnstad,
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1. Introduction
1.1, Perceived usability
An Importsnt component of the higherdevel construct of
usabiliy is perceived wability (Brooke. 2013 Lewis, Utesch,
& Maber, 2015; Sauro & Lewis 2009, 2016). The subjective
component of perceived ussbilty alung with e objective
<ompaneats of eficiency and ffectvenss make up thechs-
sdcal conception. of the construct of . 1998),
it et Gt compomsns e expriene
(UX: Dicfenbach, Kolb, & Hassenzah, 2014). Likely driven by
the influx of experimenta psychologists into the field in the
<ty 19805, the firs standardied usbilty questionnaires
intended for usabilty tesing appeared in the lite 19805
(Brooke, 1996; Chin, Dichl, & Norman, 1988; Kirakowski &
Dillon, 1968 Lewis, 1990).

the most widelpused standardized wsability
questionnaires with roots in the 1980s are the Sysiem
Usability Scale (SUS; Brooke, 1996) and the Computer
System Usability Quostionmire (CSUQ: Lews, 1995). Th
Usability Metric for User Experience (UMUX; Finstad
2010) and metrics derived from the UMUX (UMUX-LITE
and UMUX LITEs: Lowis, Utesch, & Maher, 2013, 2015)
are more recently publidhed wability questionnaires.
Previous research has generally shown that the UMUX
and associated metrics provide scores very similar 1o the

UMUK b s, smd UMUK LTE o ol smd th
after sppropriate transfommation, the 16-item CSUQ al
produces SUS-ike scores (Lewis, 20183, 2018b)

1.2 Perceived usability of everyday products

Kortum and Bangor (2013) published research on retraspec-
e ratings of 14 everyday prodacts and product classes using
the SUS (Excel, GPS, DV, PowerPoint, Word, Wi, Phone
Amaoon, ATM, Grail, Microwaes, Landline, Browsas
Google Search]. They used an anline survey 1o callect data
during 2010-2011 from just over 1000 mspondents, with
those . evenly Rice
University undergradute students and participamis recruited
using Amazon’s Mechanical Turk There were satistically
sgnificant differences in mean SUS ratings between the Rice
and Turk groups for eight products but the means acros all
14 products were almost identical (792 for Rice: 798 for
Turk) and the correlation of the scares across products for
the two groups was very high (r(12) = 095, p <0.0001). Cne
of the strongest factors affecting the ratings was the amourt of
experience the respondent reportad having with the product,
but the higher the average SUS score, the less experience
mattered, indicating that “products that have saperior ussbil-
ity are ussble by novices and expens sllke, wheress hard to
s products may get easier over time but never reach super-
ior wsability even with hesvy experience” (p. 74)

1.3 Research goals
As pirt of a continuing investigation into the rdationdhips
among various measures of perceived usabily. 3 major goal of
this study was fo replicate the method of Karfum and Bangor
(2013) for & subsetoftheireveryday prodacts that were (1) lkely.
‘been used by mernbers of the 1BM User Experience panel

ETACT e e @ Q2 s by 50 54

CONTACT James . tews Q) prbswia o o Q) 7229 Serans ermas, Dy B, ., 1888, U5,

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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Perceived Usability and the Modified Technology Acceptance Model
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ABSTRACT

In response to recent critickm of the uwsefulness of the construct of wsability, we investigated the
relationships between measures of perceived usability and the components of a modified version of
the Techmology Acceptance Model (mTAM) — Perceived Usaful ness (PU) and Perceived Easeof-Use (PEL).
In three surveys, respondents wsed SUS, UMUXATE and mTAM to rate their actual (as opposed to
expected) experience with three software products. As expected, the comelations between PEU and
ather measures of peroeived usability tended to be sgnificantly stronger than thase with PU. Additional
findings support the use of the UMUX-UTE as a compact measure of percetved wsability that has
a strong relationship to the mTAM and strong correspondence with concumently collected SUS soores.
The main theoretical result of this reseanch were regression nesults providing evidence that the PEU
component of the mTAM appears to be another measure of the construct of perceived usability,
connecting the TAM to the construct of perceived usability through the mTAM and providing evidence
against the daim that the construct of usability i a theoretical dead end.

1. Introduction
1.1. Perceived usability and technology acceptance

In addition to the objective components of effidency and
effectiveness, perceived usability is an important component
of the classical conception of usability (Brocke, 2013; 150,
1998; Lewis, Utesch, & Maher, 2013, 2015; Sauwro & Lewis,
2009, 2016), which & in tum a fundamental component of
user experience (UX; Diefenbach, Kaolb, & Haserzahl, 2014).
The first standardized usability questionnaires intended for
application in usability tesing appeared in the late 1980s
(Brooke, 1996; Chin, Diehl, & MNorman, 1988; Kirakowski &
Dillon, 1988; Lewis, 1990).

Arpund the sme time that usability researchers were pro-
ducing the first standardized questionnaires to assess perceived
usability, market researchers who sudied the adoption of
information systems were addressing similar isues, Of these,
one of the most influentill has been the Technology
Acceptance Model [TAM, Davis, 1989). According to TAM,
the primary factors that atiect a user's intention to use
a tod)mlog)-‘ are its Pcrccivod usefulness (PU) and pcrcci\-'od
ease of use (PEU). This model addressed early criticism of
foudng only on usability without consdertion of whether
a product or systern was usetul (Pearson & Bailey, 1980).

A number of studies support the validity of the TAM and
its satisfactory explanation of end-user system usage (Wu,
Chen, & Lin, 2007). In the TAM, PU is the extent to which
a person believes a technology will enhance job performance,
and PEU is the extent to which a person believes that using
the technology will be effortless. The more someone holds

these beliefs before use, the greater their intention to use, and
the more likely they are to try the technology. Figure 1 illus-
trates this model and shows the wording of the items that
Dravis [ 1989) used to measure its constructs.

Recently, Tractinsky (2018), in a paper entitled “The
Usability Construct: A Dead End®”, argued against the useful-
ness of the construct of usability as a part of theory congruc-
tion in human-computer interaction, in part due to “the
inadequate modeling of the relations between the construct
and its measures” (p. 133). In the same paper, he later dited
the TAM & a good example of the we of constructs in
sdentific and practical model building, writing:

Canstructs contribute o 2 theory if they add to our understanding
«af the phenom snan under study. For example, the general domain
that serves as the backgrmound for the smargence of the usability
construct, namely, the use (often termed adaption ar aceptnce)
af information technology. & 2 point of contact with various ather
theories. A natable such theory is the technolagy
mode] (TAM; Dovis, Fagosi, & Wamhaw, 19890 In TAM, the
constructs “pereived ease-of-use” (2 close relative of the intutive
meaning of “usahility” ) and “perceived useful ness” are instrumen.
al in explaining variations in the comstruct “behavioral intention™
(people’s intention & use 2 certain infarmaion sysEm o1 pro
duct). Unformnaely, as previously mentioned, it is hard to name
any influential theory in which the construdt of "wsbiliny” plays
2 similardy wseful mole. (Tractinsky, 2018, p. 141}
The general reaction to the Tractinsky paper was that it
offered valuable arguments regarding the difficulty of measur-
ing usability and user experence, but those arguments were
not ulu'vcru].ly acccptod as the final word on the topic, espe-
cially with regard to the usefulness of usability as a construct

CONTACT lanes R Lewis (§) ddimniagmalcom ) edijmn ;[ inkedin comiin awist; (53 Memuingl), Derreer, Cobacada, USA.

& XX Tapor & Frands Goeg LLC

esearch (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 guestionnaires

SUS: Standard version

UMUX: Standard version

MmTAM: 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

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

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

ltems mostly aligned with constructs as expected

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

Misalignment of mTAMOG in Slovenian version

Convergent/divergent validity

All correlations statistically significant, but different magnitudes

PU correlations with SUS lower than PEU correlations with SUS

(@ Measuringu | 26



UMUX-LITE: Latest Research - Regressions

Predicting (Study 1: PowerPoint) R?adj | Betal | Beta2 . . .
LTR with PU and PEU 65% | 0446 0446 | * All regression models significant
LTR with LITE-PU and LITE-PEU 56% | 0.486 | 0.355
LTR with PU and SUS 67% | 0.436 | 0.477 | « Reasonably consistent across surveys
OverExp with PU and PEU 69% | 0.314 | 0.570
OverExp with LITE-PU and LITE-PEU 61% | 0.429 | 0.448 « Highest R? for Notes; lowest for Gmail
OverExp with PU and SUS 72% | 0.342 | 0.593
Predicting (Study 2: Gmail) R2adj [Betal|Beta2| ° Possibly due to different levels of choice in using
LTR with PU and PEU 43% | .342 | .386
LTR with LITE-PU and LITE-PEU 38% | 326 | 382 | o Sybstituti ng SUS for PEU
LTR with PU and SUS 46% | .386 | .394
[ 0,
g:z:gg mg f#g ZZZ% LTE-PEU 32;: gﬁ :3;3 * Models almost identical — SUS and PEU interchangeable
OverExp with PU and SUS 49% .330 471 ) .
 PEU another measure of the construct of perceived usability
Predicting (Study 3: Notes) R%adj | Betal | Beta2
LTR with PU and PEU 82% | 0.483 | 0.458 I .
LTR with LITE-PU and LITE-PEU 76% | 0.361 | 0.575 | Substituti ng UMUX-LITE items for TAM
LTR with PU and SUS 83% | 0.450 | 0.503
OverExp with PU and PEU 88% | 0.533 [ 0.442 | * Similar regression models
OverExp with LITE-PU and LITE-PEU 82% | 0.475 | 0.499
OverExp with PU and SUS 88% | 0.528 | 0.453 | * Slightly smaller coefficients of determination (R?)
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UMUX-LITE: Latest Research - Correspondence

Product (Study) SUS Ulltlll'll'iix- Me._-an SUS | UMUX- | SUS | UMUX- GI.DA

Mean Mean Diff CGS |LITECGS| GPA |LITE 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

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)
Cls narrow; O plausible; large differences not plausible @ MeasuringU | 28



UMUX-LITE: Latest Research - Correspondence

6.0

4.0

20

0.0

-2.0

Mean Difference with SUS

-4.0

-6.0

UMUX UMUX-LITE
Metric

[@ASUS: B+ or better O SUS: B or lower

Score Correspondence

UMUX-LITEr

Mean Difference with SUS

1.0
0.8
0.6
04
0.2
0.0

-0.2
-0.4
-0.6
-0.8
-1.0

UMUX UMUX-LITE
Metric

G SUS: B+ or better [SUS: B or lower

GPA Correspondence

UMUX-LITEr

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
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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

Journal homepage: it hwww.elsevier conviocats/spergo

(Comtenss s svailale st SeisnesDiect

Applied Ergonomics

Is the LITE version of the usability metric for user experience (UMUX-LITE)
a reliable tool to support rapid of new

Simene Borsci ™™, Peter Buckle®, Simon Walne”

Ecper should conieal dees hey dimensions: «Ficiency, elfscive
ol = d

msbiing wting

CHI 2019 Late-Breaking Work

Figure 1: Case Study: Usability Improve-
ments in Jira. Jira is a project management
software created by Atlassian. Around mid-
2016, the product leadership team has set a
strategic goal to improve the Net Promoter
Score of the product. The NPS was derived by
conducting a periodic in-product survey asking
users how likely they are to recommend the
product to their peers, on a scale of 0 to 10,
alongside optional free-text feedback. The over-
all NPS score is the percentage of users who
provided a score of 9 or 10 minus the percent-
age of users who provided a score between 0
to 6. The NPS goal had to be translated into an
actionable plan that UX designers and the en-
gineering teams could execute. With the aid of
the free-text feedback the teams identified Us-
ability as the main focus area. To track progress,
they used UMUX-LITE [6], which is based on a
two questions survey: “This product’s capabil-
ities meet my requirements™and “This product
is easy to use” that users rate using a seven
point Likert scale. Multiple teams worked fol-
lowing the Agile paradigm to improve prod-
uct usability. Statistical correlations linked im-
provements in usability to NPS scores.

“Currently at Google.

CHI 2018, May 4-9, 2019, Glasgew, Scotland, UK

Bridging the Gap Between Business,
Design and Product Metrics

llias Flaounas® Arik Friedman
Atlassian Atlassian

Sydney, Australia Sydney, Australia
iliasfl@gmail.com afriedman@atlassian.com
ABSTRACT

The integration of User-Centered Design with Agile practices studies the interactions between de-
signers and developers and the alignment of the design and development processes. However, beyond
the interactions with the development team, designers are often required to operate within a wider
business context, driven by goals set on high-level metrics, like Monthly Active Users, and to show how
design-led initiatives and improvements address those metrics. In this paper we generalize learnings
from prior work on applying usability improvements to Jira, a project tracking software tool created
by Atlassian, and we describe a structured approach to bridging the gap between feature work and
business metrics.

INTRODUCTION

The creation of new products or improvement of existing ones under conditions of uncertainty is
a common challenge for software companies. The lean startup approach [7] offers a methodology
to progress in these conditions by testing assumptions and visions continuously, through rapid
experimentation that aims to maximize learning. This approach advocates quick adjustments through

CH ed Absiracts, May 4-9, 2019, Glasgow, Scotland UK
2019 Copyright held by the ownerfauthor(s)

ACM ISBN 978-1-4503-557 1-9/19/05.

hitps:/doi.org/ 10.1145/3290607.3313013

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 Usabillity Construct — Apparently Not a Dead End

The Usability Construct: A Dead End?

MNoam Tractinsky
Ben-Coerions Ulniversaty rﬁ"‘ the MNegev, Tirael

“Usablity™ is a eonstruer eonceived by the human—compurer interaction
(HCT) community to denowe & desired quality of interactve systems and
products. Despite its prominence and intensive use in HCL research, the
wefulness of the usabiity construet m HCL theones and to our under-
:ﬂ:'.tnding of HCI has been meager. o this article 1 propose and discuss
two reasons for this scare of affars. The fist is thar uwsabilicy s an
umnbrellz consruct. Umbrells construers are prevalent in scentfic fields
that are broad, diverse, and lack a uniﬁ'ing research pa.ru]qg;m Aceornd-
ingly, umbrella construces, such s usability, tend o be vague and loose,
charactensaes that challenge our ability o sceumulae and communicate
knowledge and to {:.tptun-: real-world phenomerna. The second meason
irvolves the nature of the rehoons berween the wsahbiliy construct and
its measures, & topie rarely discussed in HCD research. There appears to be
a mismatch berween how the HCT eommunity has (implicitly) conceprua-
lized these relaons and how it has empideally examined them. The
relations have been conceptualized sccording to a formative measurement
maodel but have mostly been tested ‘:t{.'{.'-l}l!i’ji.l‘.l;l:_'; 0 a reflective messurement
model. The trouble is that represendng the usabiliy construce by the
reflective model appears inapproprate, and representing it by the forma-
dve model involves considerable difficuldes. Possible ways of addressing
these issues are discussed, each with s advaneapes and drawbacks. 1
eonclude that for scientific research on this subject to progress, the
usability construet ought to be unbundled and replaced by well-defined
constructs. The issues discussed in this article are relevant to other HCI
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ABSTRACT

In response to recent oiticism of the wsefulness of the construct of usability, we investigated the
relationships between measures of perceived wsability and the components of a modified version of
the Technology Acceptance Model [mTAM) - Perceived Usefulness [PU) and Perceived Ease-of-Use [PELI.
In three surveys, respondents used SUS UMUX-UTE and mTAM to rate their actual (as opposed to
expected] expenence with three software products. As expeded, the comelations between PEU and
other measures of perceived wsability tended to be signifiantly stronger than those with PLL Additional
findings support the wse of the UMUX-LITE as a compact measure of perceived usability that has
a strong relationship to the mTAM and strong comespondence with concumently collected SUS scores.
The main theoretical result of this research were regression results providing evidence that the PEU
component of the mTAM appears to be another measure of the construct of perceived usability,
connecting the TAM to the construct of perceived usahility through the mTAM and providing evidence
against the claim that the construct of usability is a theoretical dead end.

1. Introduction
1.1. Perceived usability and technology acceptance

In addition to the objective components of efficiency and
effectiveness, perceived usability is an important component
af the classical conception of usability (Brooke, 2013; 150,
1998 Lewis, Utesch, & Maher, 2013, 2015 Sauro & Lewis,
2009, 2016), which is in turn a fundamental component of
user experience (UX: Diefenbach, Kolb, & Hassenzahl, 2014).
The first standardized usability questionnaires intended for
application in usability testing appeared in the late 1980
(Brooke, 1996, Chin, Dichl, & Norman, 1988; Kirakowski &
Dillon, 1988 Lewis, 1990).

Amund the same time that usability researchers were pro-
ducing the first standardized questionnaires to assess perceived
usmbiity, market researchers who studied the adoption of
nformation systems were addressng similar issues. Of these,
one of the most influential has been the Technology
Acceptance Model (TAM, Davis, 1989). According to TAM,
the primary factors that affect a user's intention to use
a technology are its perceived usefulness (PU) and perceived
ease of use (PEU). This modd addressed early critidism of
focusing only on usability without consderation of whether
a product or system was useful (Pearson & Bailey, 1980).

A number of studies support the validity of the TAM and
its satisfactory explanation of end-user system usage (Wu,
Chen, & Lin, 2007). In the TAM, PU is the extent to which
a person believes a technology will enhance job performance,
and PEU is the extent to which a person believes that using
the technology will be cffortless. The more someone holds

these beliefs before use, the greater their intention to use, and
the more likey they are to try the technology. Figure 1 illus-
trates this model, and shows the wording of the items that
Dravis (1989) used to measure its constructs.

Recently, Tractinsky (2018), in a paper entitled “The
Uszahility Construct: A Dead End?”, argued against the useful-
ness of the construct of usability az a part of theory construc-
tion in human-computer interaction, in part due to “the
inadequate modding of the reations between the construct
and its measures” (p. 133). In the same paper, he later cited
the TAM as a good example of the use of constructs in
scientific and practical model building, writing:

Constructs contribate to a theory if they add to our enderstanding
of the phenomenon under study. For example, the generl domain
that serves as the hckground for the emergence of the usability
construct, namely, the use [often termed adopfion or acceptance)
of information technology, is 2 point of contct with various other
theories. A notable such theory & the technolegy acceptance
madel [TAM; Davis, Bagoezi, 8 Warshaw, 19891 In TAM, the
constructs “pereeived eme-ofuse” (2 dose relative of the intuitive
meaning of “usability™) and *perceived usefulness” are instrumen

tal in explain ing variations in the construct “behavioral intention™
[people’s intention i use a cerain information sstem or pro-

duct). Unfortunately, as previously mentioned, it is hard to name
any infuential theory in which the construct of “usability” plys
a similardy wseful mle. (Tractinsky, 2018, p. 141)

The general reaction to the Tractinsky paper was that it
offered valuable arguments regarding the difficulty of measur-
ing usability and user experience, but those arguments were

nat universally accepted as the final word on the topic, espe-
dally with regard to the usefulness of usability as a construct
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