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Abstract

Throughout the last few decades, researchers have
developed standard usability questionnaires to evaluate
usability and present a single score that represents a
product’s overall level of ease of use. One of the most
notable questionnaires is the System Usability Scale (SUS)
(Sauro & Lewis, 2009). However, since the SUS was
introduced in 1986, products and services have not only
undergone monumental advancements in technology, but
Human-Computer Interaction and user experience research
practices have matured. These changes are also true in the
enterprise space. In this paper, we present preliminary
evidence concerning the construct validity of a new usability
questionnaire with three advantages for enterprise
applications over the original 10-item SUS questionnaire. The
Enterprise System Usability Scale (ESUS) offers better
measurement of usability for technical products/services,
reduced questionnaire items, and alignment with enterprise
environments. Results indicate that the ESUS exhibits a
similarly strong correlation with satisfaction as the SUS and
is strongly correlated with SUS for enterprise and enterprise
data products/services.
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Introduction

Assessing product usability to represent results as a single number is impactful for Human-
Computer Interaction (HCI) and UX researchers. HCI researchers have created many
standardized usability questionnaires including the System Usability Scale (SUS), Software
Usability Measurement Inventory (SUMI), Standardized User Experience Percentile Rank
Questionnaire (SUPR-Q®), Single Ease Question (SEQ), Subjective Mental Effort Questionnaire
(SMEQ), Usability Metric for User Experience (UMUX), UMUX-lite, Computer System Usability
Questionnaire (CSUQ), and the Website Analysis and MeasureMent Inventory (WAMMI). The
most common of these usability-specific questionnaires is SUS.

History

The evolution of UX over the last few decades has created a need to capture multiple metrics.
UX often spans and explores the relationship between business and established usability metrics
like the SUS (Hillman et al., 2022). Usability questionnaires are now often coupled with business
metrics that measure business satisfaction like the customer experience (CX) business metrics
including Net Promoter Score® (NPS) (Reichheld, 2003), Customer Satisfaction Score (CSAT)
(Dixon et al., 2010), and Customer Effort Score (CES). Using metrics to represent user
outcomes and business outcomes is complex and often requires companies to capture multiple
metrics beyond usability. Yet, capturing multiple metrics in a single study can lead to
participants’ survey fatigue. Methods such as benchmarking amplify the issue by requiring
participants to complete task-level questions in addition to the primary, test-level SUS
questions. This challenge illustrates the industry’s need to reduce the number of items in the
current 10-item SUS evaluation. Moreover, the extreme advancements in technology over the
last several decades have changed the language we use to describe technology, how we interact
with it, and what usability means.

Expert Panel

As researchers executing benchmarks and summative surveys regularly in practice, we have
observed these gaps in SUS firsthand. In the Spring of 2022, a group of nine researchers, who
represented teams across approximately 50 applications and services in the Microsoft™ cloud
and developer space, participated in expert feedback sessions. We discussed if SUS should
continue to be used as a standard usability summative metric within our enterprise space.
Based on sharing lived experiences as industry researchers implementing benchmarks and
surveys, they raised substantial concern that some items within SUS were too repetitive (that
is, items being highly correlated) and not aligned with enterprise products and users
(specifically, highly technical enterprise data users). For example, the SUS item, "I think that I
would like to use the product frequently,” can create confusion for enterprise data professionals
because they are not the sole decisionmakers for which software is used by the organization;
using specific software is often a requirement of their role. Additionally, the SUS item, "I think I
need the support of a technical person to be able to use this product,” can also be confusing for
highly technical enterprise users. Often, there is no technical support for enterprise users; they
are the technical person in question. Based on these discussions and the industry’s need to
reduce the number of items, we proposed a new 5-item usability questionnaire set.

A 5-Item Usability Questionnaire

The new 5-item usability questionnaire not only reduces the number of items to account for
survey fatigue, but it also removes SUS items related to a technical support person and
frequency of use; it reduces item redundancy and aligns the scale with common business
metrics in a 5-point ordinal scale. The new questionnaire covers the following constructs: ease
of use, usefulness, integration with other applications, user confidence in application use, and
ease of getting started. We conducted semantic testing on the items to ensure the intent of the
questions aligned with user interpretations (see Tables 6 and 7 in the Appendix for a complete
list of items and scales).
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Research Objectives

In this study, our objective was to explore solutions to the above-noted challenges; specifically,
our research questions were: 1. Do different application categories (Enterprise, Consumer, and
Enterprise Data) illicit different responses? 2. Would the new 5-item usability questionnaire
predict SUS and CSAT? 3. Are there individual differences in scores between the new
questionnaire and SUS?

To answer these questions, we surveyed 84 participants to capture SUS scores and scores from
the new 5-item usability questionnaire in both unipolar and bipolar formats. We surveyed across
the different categories, and we compared the results. For categorization, we defined Enterprise
applications as technology that is used within organizations (such as Microsoft Word™),
Enterprise Data applications as the technology used to support data professionals in an
enterprise setting (such as Power BI™), and Consumer applications (Instagram™) as products
or services used by individuals or households for personal use. Our selection of these three
categories is based on our intention to compare enterprise and consumer applications and to
create a sub-category that targets enterprise data applications. Furthermore, the complexity of
the enterprise data space presents an intriguing opportunity for comparison, as it may require
specialized tools and expertise to manage and analyze data at scale. Last, our department has a
vested interest in researching the enterprise data space, which adds to the significance of this
particular comparison. The results led us to a new, SUS-like usability questionnaire for use
specifically with enterprise and enterprise data applications. This enterprise-version SUS was
dubbed ESUS (see Table 4 for the final ESUS).

Related Work

In this section, we review the task and test-level standardized usability questionnaires,
relationships with business-related metrics, and enterprise application usability. Also, we outline
the knowledge gaps and how our study addressed these.

Standardized Questionnaires

Test-level and task-level standard usability questionnaires are widely used because they provide
more reliability than internally developed alternatives (Sauro & Lewis, 2009; Sauro, 2011).
Task-level questions are asked after each task, whereas test-level questions are asked after all
tasks are finished. For test-based usability questionnaires, SUS is the industry standard. It was
introduced in 1986 to quickly measure a user’s subjective perception of the usability of a system
(Brooke, 1996). Over the years, it was found reliable even with small sample sizes (Tullis &
Stetson, 2004) and has been cited by over 15,000 publications (Brooke, 1996, as cited in
Google™ Scholar™), making it the most popular standardized usability questionnaire. To date,
changes to SUS have been adopted, the most notable being the introduction of a fully positive
item set based on findings from Lewis and Sauro (2017). In their 2011 CHI paper, the authors
find no difference in responses between the original SUS items, with both positive and negative
items, and a SUS version with only positive items. They did, however, find that the original SUS
created mis-scoring by researchers and errors indicative of participants forgetting to reverse
their responses. Although SUS provides a reliable standard in an industry setting, 10 items can
be lengthy for participants. As mentioned above, the SUS’s length is especially challenging when
combined with equally important business metrics or a lengthy benchmark session. Additionally,
our expert feedback session revealed that SUS has been criticized for having high redundancy,
perhaps being too redundant for the measurement of only one construct (Sauro and Lewis,
2011).

UMUX (Finstad, 2010) was developed in 2010 as a shorter alternative to SUS. This
questionnaire originally included 4 items, 2 positive and 2 negative items, against a 7-point
agree/disagree scale. UMUX was designed to target the ISO 9241 definition of usability covering
effectiveness, efficiency, and satisfaction (Finstad, 2010). However, it was later shown that the
combination of positive and negative items created a two-factor structure (Lewis et al., 2015).
These results were similar to Lewis and Sauro’s findings regarding SUS, thus the change to an
all-positive scale (2017). UMUX-Lite is modeled after the Technology Adoption Model
(TAM)(Davis, 1989), a model that predicts the adoption of new technologies by measuring the
perceived ease of use and perceived usefulness of a product with two items. UMUX-Lite has
shown promise with high internal reliability (Lewis et al., 2015). Although UMUX and UMUX-Lite
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were both developed due to the need for a shorter questionnaire, our objective was to leverage
the reliability of SUS to create a SUS-like score better suited for enterprise needs.

Additional questionnaires exist that have more than 10 items. The SUMI (Kirakowski, 1993) has
50 items, WAMMI (Kirakowski & Cierlik, 1998) has 20 items, CSUQ and PSSUQ (Lewis, 1992)
both have 16 items. Such questionnaires often measure additional constructs beyond usability,
such as SUPR-Q (Sauro, 2015) which measures trust, appearance, and loyalty. It should also be
noted that task-level questionnaires such as SEQ and SMEQ (Sauro & Dumas, 2009) bring up
discussions around misalignment with a user’s actions. For example, it has been reported that
approximately 14% of users select the highest possible score for satisfaction despite failing the
task (Sauro, 2012). This is less of a concern at the test-level as there is no direct, or one-to-one
comparison, between task success and task-level metrics. Task-level questionnaires are an
important element to benchmarking and thus notable for us to call out as something we did not
focus on in this study.

Business Measurement

Including business metrics is often imperative when conducting usability studies. This is
because UX outcomes and business outcomes should complement each other (Hillman et al.,
2022). Showing the impact of usability metrics on business metrics is an important story for
industry researchers to understand and share (Hillman et al., 2022). NPS (Reichheld, 2003),
CES (Dixon et al., 2010), and CSAT (Coelho & Esteves, 2007) are some of the most used
business measurements. These metrics summarize the loyalty or satisfaction of a user or
customer when interacting with a business. Usability questionnaires have been shown to impact
NPS and satisfaction (Bangor et al., 2013; Sauro, 2010). Excluding NPS, which employs an 11-
point scale, CES and CSAT have a 5-point ordinal scale. SUS uses a 5-point anchored
agreement scale. Our new 5-item questionnaire leverages existing business metric norms with a
5-point ordinal scale. We took this direction because business and usability questions often
appear together in benchmarking or survey studies within our organization.

Enterprise Application Usability

It is important to note that enterprise applications have traditionally performed worse than their
consumer counterparts for usability. In 2006, Nielsen described this product group as “stuck in
the 1990s” and showed that these applications, on average, have a 58% success rate on tasks
versus consumer applications at 66% (2006). In 2010, Sauro also explored consumer
applications and enterprise applications and found a staggering 2:1 ratio of enterprise-to-
consumer usability issues (2017). This gap is thought to exist because enterprise applications
are often more complex, specialized, and purchasing/selection often involves a range of
different users from different areas of the business (Loranger et al., 2007). Furthermore,
enterprise applications sometimes deliberately restrict features based on pay-per-feature
models, causing additional complexities around navigation, information architecture, and users’
mental models (Loranger et al., 2007). While we acknowledge consumer apps have paywalls as
well, there is often more transparency regarding what is included and what you must pay for.
As we capture results comparing consumer versus enterprise applications, understanding the
basis of how these systems perform, and why, is important to keep in mind.

Method

Study Design

Our research questions follow. RQ1: Do different application categories (Enterprise, Consumer,
or Enterprise Data) illicit different responses to the usability scales? RQ2: Is the new 5-item
usability questionnaire correlated with the SUS and CSAT? RQ3: Are there individual differences
between the three scales?

To address these research questions, we administered a survey using a within-subject study
design.

We recognize the learning effect limitation of a within-subject study design, but we selected this
approach instead of a between-subject design because we were concerned about being able to
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recruit enough participants with enterprise data experience. However, to limit the impact of
learning effects, we randomized the order of the survey items for each participant. We then
used ANOVA models to compare differences between the application categories to answer RQ1.
To answer RQ2, we used correlations to understand how well the questionnaires performed
against SUS and CSAT. Finally, we created difference scores between each of the new scales
and SUS to answer RQ3 and to examine mean differences and the variance in differences.

Participants

For the survey, we recruited participants from North America, Europe, and Australia from
popular third-party recruitment websites (usertesting.com and userinterviews.com). We
specifically recruited participants for three distinct application categories: Enterprise, Consumer,
and Enterprise Data applications. In the next section, we provide more details about how these
participants were screened into or out of the survey.

Procedure

Participants completed a survey that took about 10 minutes. The initial part of the survey
requested participants to recall the most recent product, tool, or application they learned to use
in the past 6 months. This ensured participants could provide a more accurate response by
selecting a tool they had recently learned. If a participant hadn't learned any new product, tool,
or application in the last 6 months, they were instructed to close the survey and get in touch
with the recruiter. Participants then answered a standard CSAT (Dixon et al., 2010) to evaluate
their satisfaction of the application (see Table 5 in the Appendix). Next, participants received
the 10-item SUS (see Table 8 in the Appendix), the new 5-item set in bipolar format (see Table
7 in the Appendix), and the new 5-item set in unipolar format (see Table 6 in the Appendix) in a
randomized order. Each participant was required to complete all the questionnaires. Again, the
focus of this evaluation was what they had identified earlier as the last product, tool, or
application they had recently learned.

Since RQ1 sought to examine differences in the usability scales between the three application
categories, we conducted an a priori power analysis, which indicated that 102 participants, 34
per application category, would provide sufficient power to detect medium to large differences
between the three application categories. However, 18 participants were excluded from the
analysis since they named applications in the first section of the survey that the researchers
were unaware of or could not find through an internet search. The analytic sample size was 84.

In section 1, participants provided the name of the application they had last learned to use, and
their responses were coded into mutually exclusive application categories: Enterprise Data,
Enterprise, and Consumer. Two researchers independently completed the coding process for all
the responses. After the independent coding, they conducted a joint review of their codes and
discussed any discrepancies to come to an agreement and align their codes. Consumer
applications were defined as products or services used by individuals or households for personal
use. Examples of Consumer applications include the Alexa™ app, personal banking app(s),
Snapchat™, smart homes, and Meta™ Messenger. Enterprise applications were defined as
technology that is used within organizations. Examples of Enterprise applications we collected
included Monday.com™, Concur®, Canva™, Sentinel™ CRM, OneNote™, and Figma™. Our last
application category was a sub-set of Enterprise applications, Enterprise Data. These
applications are used specifically by data professionals in an enterprise setting around the
extracting, transforming, and loading of data, as well as analysis and machine learning
activities. Examples of Enterprise Data applications seen in our data set included Power BI,
Oracle® SQL Developer, RStudio®. After coding out the different application categories, we had
20 Enterprise, 28 Enterprise Data, and 36 Consumer applications. We then applied the SUS
scoring formula to both the new 5-item set raw data and the original 10-item SUS raw data so
we could compare the results. The formula was this: For each of the 5 question scores (per
participant), subtract 1, add all 5 together (for a total between 0 and 20), and multiply the sum
by 5 for a per-participant score ((Z(Xscore-1))*5).
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We conducted a between-subjects ANOVA comparing the mean SUS, the new 5-item set in both
bipolar and unipolar scales, and CSAT scores between Enterprise Data, Enterprise, and
Consumer application evaluations to determine if there was a significant difference in scores
between application areas. If the ANOVA revealed a significant F-test, Tukey’s post-hoc test
with Bonferroni corrections were used to identify which pair of application evaluations were
significantly different.

Table 1. Means (Standard Deviation) of Application Areas

All areas
. Enterprise

Cronbach’s | Consumer Enterprise Data

a
CSAT 4.12 (0.91) | - 4.25 (0.87) 3.9 (1.17) 4.11 (0.74)
10-item SUS | 67.4 (21.0) | 0.877 73.6 (22.81) 62.5 (21.00) 63.39 (17.10)
New 5-item
SUS Bipolar 71.0 (18.5) | 0.775 78.29 (19.33) 66.25 (18.49) 65.18 (14.30)
New 5-item
SUS Unipolar 71.9 (19.2) | 0.791 79.4(20.4) 65.0(15.8) 66.5(16.4)

CSAT

Although Consumer applications had a higher mean CSAT score (M = 4.25, SD = 0.87) than
Enterprise (M = 3.9, SD = 1.17) and Enterprise Data (M = 4.11, SD = 0.74), the mean
differences in CSAT scores between the three application categories were not significantly
different (F(2,44) = 0.76, p = .490).

SuUs

Consumer applications did have a higher mean SUS score (M = 73.6, SD = 22.81) than
Enterprise (M = 62.5, SD = 21) and Enterprise Data (M = 63.39, SD = 17.10). However, the
differences in SUS scores between the categories were not significant (F(2, 46.9) = 2.44, p =

.098).

Bipolar

The mean bipolar score for Consumer applications (M = 78.29, SD = 19.33) was also higher
than the average Enterprise application score (M = 66.25, SD = 18.49) and Enterprise Data
score (M = 65.18, SD = 14.30). However, the ANOVA results indicated a significant difference in
mean bipolar scores (F(2, 46.6) = 5.13, p < .05). Tukey post-hoc tests revealed that the mean
Consumer application score was significantly higher than the mean score for Enterprise
applications (£(80) = 2.443, p < .05) and for Enterprise Data applications (¢(80) = 2.94, p <
.05). However, the mean scores between Enterprise and Enterprise Data applications were not
significantly different (¢(80) = -2.08, p = .976).

Unipolar

Like the bipolar scores, the mean unipolar score for Consumer applications (M = 79.4, SD =
20.4) was higher than the average score for Enterprise applications (M = 65, SD = 15.8) and
Enterprise Data (M = 66.5, SD = 16.4). The ANOVA F-test revealed a significant difference
between the application areas (F(2, 47.5) = 5.30, p < .05). Post-hoc follow-ups indicated that
the mean unipolar score for Consumer applications was significantly higher than the mean for
Enterprise (£(78) = 2.802, p < .05) and Enterprise Data applications (t(78) = 2.76 p < .05).
There was also no significant difference between the mean unipolar scores for Enterprise and
Enterprise Data applications (£(78) = 0.280, p = .958).
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Summary

The results show no significant differences in average scores between Enterprise Data and
Enterprise applications, suggesting that participants do not rate the two application categories
differently on the four metrics analyzed. Based on these results, we merged the Enterprise Data
and Enterprise categories for further analysis in this paper.

We found significant differences in average bipolar and unipolar scores between the Enterprise
Data and Enterprise versus the Consumer application scores. Participants who reported using a
consumer application tended to evaluate the application more favorably than those who used an
enterprise application. This supports the historical notion described above that enterprise
applications do not perform as well for usability as consumer applications. From this finding, we
recommend that participants who evaluated consumer applications should be kept distinct from
those who evaluated enterprise applications (Enterprise or Enterprise Data). Following this logic,
we surprisingly did not see any significant difference in SUS scores between application groups,
which may indicate that SUS is robust across application areas or too noisy to find differences
between consumer and enterprise applications.

Prediction of Satisfaction and SUS

To examine the convergent validity of the new 5-item scales, we examined how well the bipolar
and unipolar scales were correlated with SUS and CSAT. If the new scales were correlated with
CSAT to the same degree as SUS, and if the new scales are strongly correlated with SUS, we
can tentatively conclude that the new measures have good convergent validity and may be
suitable for use in place of SUS. Because we are interested in comparing the strength of the
correlations between the new 5-item scales, we used Williams's test to determine whether the
differences between correlation coefficients that share a dependent variable (SUS or CSAT) are
significantly different from each other (Williams, 1959). The Williams test, sometimes referred
to as Steiger’s Z-test is more robust, especially at smaller sample sizes than an alternative test,
like Hotelling’s t-test (Steiger, 1980; Dunn & Clark, 1971). Because our earlier ANOVA analysis
revealed significant differences between the evaluation of consumer applications and enterprise
and enterprise data applications, the two Enterprise categories were combined, and Consumer
applications were excluded from the correlation analysis. The exclusion of Consumer
applications reduced the analytic sample size to 45.

Of the correlations with CSAT, the new 5-item set with the bipolar scale had the strongest
correlation (r = .633, p < .001) followed by the unipolar scale (r = .602, p < .001). Although
SUS was still correlated with CSAT, the correlation was weakest (r = .578, p < .001). However,
the strength of the correlations between the SAT and responses to the bipolar, unipolar, and
SUS scales were not significantly different (unipolar-bipolar and SAT: t(43) = 0.53, p = .6;
SUS-unipolar and CSAT: (t(43) = 0.26, p = .8); SUS-bipolar and CSAT: (t(43) = .54, p = .59),
which suggests that the SUS, unipolar, and bipolar scales have equally strong correlations with
CSAT. While correlations with CSAT are important, as CSAT is a useful metric for measuring the
success of a product, these correlations should not be interpreted as a test of which of the three
scores is better at measuring usability. This is because CSAT is a measurement of the
satisfaction of a product, not necessarily only usability. These findings instead indicate that the
relationship between SUS and CSAT is maintained with the new 5-item set in bipolar and
unipolar scales.

To understand how well the bipolar and unipolar scales correlate with usability, we next
examined the correlations between the new scales with SUS. As previously mentioned, SUS
may have interpretability issues for enterprise applications; however, we recognize it is still the
standard measurement of usability, and therefore we used it as a comparison. The bipolar scale
was strongly associated with SUS (r = .613, p < .001), but the unipolar scale variation had a
slightly stronger correlation with SUS (r = .691, p < .001). Like CSAT, the correlation
coefficients were not significantly different (£(43) = 1.41, p = .16), which indicates that both
the bipolar and unipolar scales have equal convergent validity (that is, how well the new
measures correlate with other usability measures).
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CSAT SUS Bipolar Unipolar
CSAT 1
Sus 0.578*** 1
Bipolar 0.633*** 0.613%** 1
Unipolar 0.602** 0.691*** 0.878*** 1
*p < .05, **p < .01, *** p <.001

New 5-Item Set, Unipolar Versus Bipolar

One concern raised by using the bipolar or unipolar response scales was that the response
scales could be confusing for respondents. For example, the confidence and usefulness
questions on the bipolar scale, especially with the negative anchor ("Not very useful" or "Very
unconfident") may be less readily understood by participants compared to their unipolar
response scale counterparts (“"Not at all useful” and “Not at all confident”). Therefore, we
created and reran the correlational analysis with a fourth usability measure, the bipolar scale
with unipolar measures of confidence and usefulness. This new scale, named the “revised
hybrid” scale, uses the unipolar variant of the confidence item (“How confident were you when
using [this product]?”) and the usefulness item (*How useful is [this product] to you?”) with the
other three bipolar items. The revised hybrid scale was reliable (Cronbach’s a = 0.778, M =
70.8, SD = 18.76). Like with the bipolar and unipolar measures, the mean score of the revised
hybrid measure was significantly higher (F(2, 47) = 4.75, p < .05) for Consumer applications
(M =78, SD = 19.3) than Data Enterprise (M = 65, SD = 16.6; t(78) = 2.81, p < .05) and
Enterprise applications (M = 65.8, SD = 17; t(78) = 2.442 p < .05), but there was no statistical
difference between Enterprise and Data Enterprise applications (£(78)= 0.141, p = .98). So, we
again combined Enterprise and Data Enterprise applications and excluded Consumer
applications for further analysis.

Although the hybrid CSAT correlation (r = .591, p < .001) was weaker than the bipolar and
unipolar scales CSAT relationships but stronger than the correlation between SUS and CSAT, the
correlations between the three scales and CSAT were not significantly different (bipolar-hybrid:
t(43) = 1.05, p = .30; unipolar-hybrid: t(43) = 0.24, p = .81; SUS-hybrid: (£(43) = 0.13, p

= .89). The revised hybrid scale correlation with SUS (r = .674, p < .001) was stronger than
the bipolar scale relationship with SUS but slightly weaker than the correlation between unipolar
and SUS; however, the differences in the size of the correlation coefficients were not
statistically significant (bipolar-hybrid: t(43) = 1.61, p = .12; unipolar-hybrid: £(43) = 0.42, p
= .68). Finally, the revised hybrid scale was strongly correlated with the bipolar (r = .944, p

< .001) and unipolar scales (r = .932, p < .001). Collectively, the correlation results indicate
that the revised hybrid scale has similar convergent validity as the unipolar and bipolar scales.
Though we cannot suppose whether the hybrid scale is objectively easier for respondents to
understand, the results indicate that the hybrid scale is just as predictive of CSAT and SUS as
the unipolar and bipolar scales.

Table 3. Bipolar (Original) and Bipolar Revised (Bipolar with Unipolar Confidence and
Usefulness items)

CSAT Sus Revised Hybrid Bipolar Unipolar
CSAT 1
SuUsS 0.578*** 1
Revised Hybrid 0.591**%* 0.674 *** 1
Bipolar 0.633*** 0.613*** 0.944*** 1
Unipolar 0.602** 0.691*** 0.932*** 0.878*** 1
*p < .05, **p < .01, *** p < .001
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Individual Calculated Scores

In this section, we examined the differences in individual responses to the SUS and the bipolar,
unipolar, and hybrid scales. To do this we created three difference scores, in which we
subtracted the SUS scores from each of the proposed scales. Recall that each of the scales was
standardized to range from 0 to 100. Overall, the individual scores between bipolar, unipolar,
and the revised hybrid scales and SUS did not differ much. The average difference between
bipolar and SUS scores was only 2.6 points on the 100-point scale, whereas the difference was
3.67 points between the unipolar and SUS scores and 2.39 points between the revised hybrid
and SUS scores. The small mean differences in scores suggest that the three scales are
comparable to SUS scores.

However, the standard deviation of the difference scores was quite large, ranging from 13.8 for
the difference score between unipolar and SUS to 15.4 for the differences between the bipolar
and SUS scores. Though we expected participants to provide different answers to the scales due
to the scales using different response options, future research should examine whether the
response options are driving participants to respond differently.

Conclusion

Discussion

In the Results section, we identified that scores for Enterprise Data and Enterprise applications
did not differ across the four metrics analyzed. However, Consumer application scores
significantly differed from Enterprise Data and Enterprise application scores for the three new 5-
item sets, but not for SUS. This was expected as past research indicates that consumer and
enterprise applications differ in usability (Nielsen, 2006; Sauro, 2019). We also found that the
unipolar scale was slightly more strongly associated with SUS than the bipolar and revised
hybrid scales, but the bipolar scale had a stronger relationship with CSAT than the unipolar and
revised hybrid scales did. However, considering the individual questions, the confidence and
usefulness of unipolar questions may be more easily understood by participants than by their
bipolar and revised hybrid counterparts. However, the revised hybrid scale, with its substitution
of the unipolar questions for confidence and usefulness in the bipolar scale, may reduce the
burden on participants while maintaining a strong relationship with SUS and the unmodified
bipolar and unipolar scale. Because of this, we recommend using the revised hybrid scale for
enterprise applications. Taking these findings into account, we propose practitioners use the
ESUS (see Table 4) as a new usability standardized questionnaire that focuses on enterprise and
enterprise data applications.

Table 4. Proposed ESUS Questionnaire

ESUS Items 1 2 3 4 5

How useful is [this Not at all Slightly Somewhat Mostly Very useful
product] to you? useful useful useful useful Y

How easy or hard was

[this product] to use Very hard Hard Neutral Easy Very easy
for you?

Hgl‘jvvfl:ljggduesri]r: W[etfis Not at all Slightly Somewhat Mostly Very

y 9 confident confident confident confident confident
product]?

How yvell do the Does not

functions work K Does not K I K
together or do not \t/vor th t work well Neutral ¥Vortf] we WOIT ts Ve{g
work together in [this a?lge era together ogether well together

product]?

How easy or hard was
it to get started with Very hard Hard Neutral Easy Very Easy
[this product]?
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Recommendations

In this paper we described a need for researchers in industry to have a compact standardized
usability questionnaire that addresses the unique needs of enterprise applications. We then
presented our findings on a study that we conducted to explore a potential solution. Our
proposed questionnaire reduces the items in half, removes problematic questions that do not fit
with the reality of current enterprise applications, and aligns with existing business metric
norms with a 5-point ordinal scale. Both the proposed 5-item bipolar and unipolar sets showed
promising results and strong correlations with both the original SUS scores and satisfaction as
well as differences between consumer and enterprise applications. With further review, we
created a revised hybrid scale, a combination of bipolar and unipolar items, that performed as
well as the bipolar and unipolar scales, which we offer as a potential new standard usability
guestionnaire for enterprise applications.

When comparing the SUS and ESUS individual scores, we found that the average bipolar,
unipolar, and revised hybrid scores were very close to the average SUS score for enterprise
data and enterprise applications. However, there are large variations in individual scores across
the four metrics. More research is needed to explore these relationships.

Overall, we recognize that the introduction of a new standard usability questionnaire requires
additional validation. In considering the requirements set forth by Sauro and Lewis (2016) and
Sauro (2012) of reliability, validity, and sensitivity, we recommend additional research for
reliability and sensitivity as an extension of the work presented in this paper. We look forward
to continuing to test and explore the effectiveness of our enterprise-specific version of SUS
(ESUS) as well as sharing the questionnaire with the HCI and UXR communities for external
review.

Tips for Usability Practitioners

e If you are evaluating the usability of an enterprise application, consider using ESUS
versus SUS.

e If your user has a strong technical background or works in a technical role, consider
using ESUS versus SUS.

e For a shorter usability questionnaire, consider using ESUS versus SUS.
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Appendix

Item Sets Used in the Survey

Table 5. CSAT Satisfaction Question, Used in the Study Survey

72

[this product]?

CSAT - Satisfaction 1 2 3 4 5
How satisfied or Very Unsatisfied Neutral Satisfied Very
unsatisfied are you with unsatisfied satisfied

Table 6. The New 5-Item Set, Unipolar, Used in the Study Survey

product]?

New 5-Item set - 1 2 3 4 5

Unipolar

How useful is [this Not at all Slightly Somewhat Mostly Very useful

product] to you? useful useful useful useful

How easy was [this Not at all Slightly Somewhat Mostly easy | Very easy

product] to use for you? easy easy easy

How confident were you Not at all Slightly Somewhat Mostly Very

when using [this product]? | confident confident confident confident confident

How well do the functions Does not Works Works Works Works very

work together in [this work slightly well | somewhat mostly well | well

product]? together at | together well together together
all together

How hard was it to get Not at all Slightly Somewhat Mostly hard | Very hard

started with [this hard hard hard

Table 7. The New 5-Item Set, Bipolar, Used in the Study Survey

New 5-Item set - 1 2 3 4 5

Bipolar

How useful is [this Very not Not useful Neutral Useful Very useful
product] to you? useful

How easy was [this Very hard Hard Neutral Easy Very easy
product] to use for you?

How confident were you Very Unconfident | Neutral Confident Very

when using [this product]? | unconfident confident
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How well do the functions Does not Does not Neutral Works well Works very

work together in [this work work well together well

product]? together at | together together
all together

How hard was it to get Very hard Hard Neutral Very easy

started with [this

product]?

Table 8. Original 10-Item SUS Used in the Study Survey

SUS Positive 10-items 1 2
(anchored)

5

I think that I would like to use
this product frequently.

Strongly disagree | *

Strongly agree

I found this product
unnecessarily complex.

Strongly disagree | *

Strongly agree

I thought this product was easy
to use.

Strongly disagree | *

Strongly agree

I think that I would need the
support of a technical person to
be able to use this product.

Strongly disagree | *

Strongly agree

I found the various functions in
this product were well
integrated.

Strongly disagree | *

Strongly agree

I thought there was too much
inconsistency in this product.

Strongly disagree | *

Strongly agree

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

Strongly disagree | *

Strongly agree

I found this product very
cumbersome to use.

Strongly disagree | *

Strongly agree

I felt very confident using this
product.

Strongly disagree | *

Strongly agree

I needed to learn a lot of things
before I could get going with
this product.

Strongly disagree | *

Strongly agree

Data Analysis: Data cleaning and analysis was conducted using R. The ANOVAs were
conducted using the R base package. Williams test used the psych package in R (Revelle,

2015).
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