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ABSTRACT KEYWORDS
Questionnaires are a highly efficient method to compare the user experience (UX) of different interactive Benchmark,

products or versions of a single product. Concretely, they allow us to evaluate the UX easily and to compare
different products with a numeric UX score. However, often only one UX score from a single evaluated
product is available. Without a comparison to other measurements, it is difficult to interpret an individual
score, e.g. to decide whether a product’s UX is good enough to compete in the market. Many questionnaires
offer benchmarks to support researchers in these cases. A benchmark is the result of a larger set of product
evaluations performed with the same questionnaire. The score obtained from a single product evaluation can
be compared to the scores from this benchmark data set to quickly interpret the results. In this paper, the first
benchmark for the UEQ+ (User Experience Questionnaire +) is presented, which was created using 3.290 UEQ+
responses for 26 successful software products. The UEQ+ is a modular framework that contains a high number
of validated user experience scales that can be combined to form a UX questionnaire. Currently, no benchmark
is available for this framework, making the benchmark constructed in this paper a valuable interpretation tool
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for UEQ+ questionnaires.

I. INTRODUCTION

USER experience (UX) is a key factor for the success of interactive
products. It helps to attract new users and fosters loyalty [1]. Loyal
customers are less likely to switch to a competitor — or to terminate
their contract to switch to a competitor in the case of subscriptions
—and more likely to buy a successor product from the same brand or
manufacturer. Loyalty takes time to develop, so it is important that a
product offers a constantly high level of UX. Thus, it is important to
rigorously measure the UX of a product over a longer period of time.
UX questionnaires, especially online questionnaires, are a popular
measurement method for this purpose [2], since they allow to reach
larger groups of users with low effort.

UX covers a large number of different task-related and non-task-
related quality aspects concerning the interaction of a user and a
product [3]-[5]. For a good UX impression, the product should be easy
to learn or even intuitive to use, it should react to the user’s commands
as she or he expects, have a visually aesthetic user interface, and be fun
to use, among other criteria. Therefore, to guarantee a high level of UX,
several semantically distinct UX quality aspects must be considered.

How important such distinct UX aspects are for the overall UX
impression of a product depends on personal preferences and on
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demographic attributes of the user — and, even more importantly,
on the type of product [6]-[8]. For instance, efficiency is a key UX
requirement for a business software that is used frequently in a typical
workday. However, an intuitive interaction is not really expected in
this case, since complex products typically require some learning
phase, a factor which is considered in the design. Things look different
for a web service that is used more sporadically, e.g. a tool to book
concert tickets online: In this case, efficiency is nice, but it is not a key
factor, whereas an intuitive interaction is absolutely required, since
users will not accept any learning time for the simple tasks involved.
This is a relatively simple example. For a more detailed analysis of the
dependency between product type and the importance of UX aspects,
see [6]-[8].

Of course, the number of questions that can be used in an online
questionnaire is limited. Users cannot be expected to spend much
time answering evaluation questions. At the same time, it is critical
to measure the most important UX aspects, which will be different for
each product. Measuring all the right aspects thus cannot be achieved
using standardized UX questionnaires [3], [9], which contain a fixed
set of items and scales.

The UEQ+ is a new modular framework that addresses this issue
[9]. It contains a catalog of scales that can be combined to form
a concrete UX questionnaire. Thus, a researcher can define the UX
aspects that are important for a product and pick the UEQ+ scales that
measure those aspects.
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Questionnaires built with the UEQ+ framework can already be
used to compare different products concerning UX or to measure
how the UX of a product develops over time [10]-[11]. However, no
benchmark is currently available for the UEQ+. This is problematic
since it is difficult to interpret the UX score of a single product without
an appropriate comparison.

The goal of this paper is to define a first benchmark for the UEQ+
that will help UX researchers and practitioners to interpret standalone
UEQ+ results.

II. THE UEQ+ FRAMEWORK

The UEQ+ [9] is a catalog of UX scales. It extends the UEQ [12]-
[13] with additional scales. Each of these scales describes a special
semantic aspect of the interaction between a user and a product. As
already mentioned in the introduction, the UX aspects measured in
a product evaluation depend on the product type and the specific
research question. The modular structure of the UEQ+ addresses
this requirement. Researchers can pick exactly those scales from the
available UEQ+ scales that are most important for their study and can
thus set up a questionnaire that optimally fits their research questions.

All UEQ+ scales share the same format, meaning that they can
be combined in any order. The following UEQ+ scale shows the
standardized format of four items related to a particular UX aspect,
perspicuity, followed by a question on the importance of these items
for the user:

In my opinion, handling and using the product are:

not understandable 0000000 understandable

difficult to learn 0000000 easy to learn

complicated 0000000 easy

confusing 0000000 clear

I consider the product property described by these terms as

completely irrelevant 0000000 very important

As shown above, the items of a UEQ+ scale consist of two terms
that represent the opposite ends of a semantic dimension (for
example, confusing/clear). Participants can describe their impression
on a 7-point answer scale. An introductory sentence is used to set a
common context for the four items. Following this, the question at the
end is used to calculate an overall UX KPI by weighting the rating of a
scale with its importance. The idea behind this KPI is identical to the
KPI calculation for the original UEQ, see [14]. Since it is central for this
paper, the calculation of the UEQ+ KPI is described in more detail in
the following paragraphs.

Assume the scales S, ..., S, have been chosen from the available
UEQ+ scales. Thus, the final questionnaire contains m scales. Assume
further that data has been collected from n participants in the study.
Let s, be the score (the average of the 4 items in the scale) and w, the
importance rating of participant i concerning scale j. Now, firstly, the
relative importance r, of scale j for participant i is calculated by (1).

A Z?é:”u (1)

Thus, r, is the importance rating of scale j by participant i divided
by the sum of all importance ratings of participant i. The KPI is then
calculated by (2).

1
KPI = -3 3t 7ijsij 2)

Thus, the ratings per scale are first weighted with their relative
importance per participant, and then the KPI is calculated as the
average over the obtained values of all participants. Semantically, the
UX KPI represents the overall UX impression that the participants

got from the evaluated product. This KPI can easily be calculated in
the data analysis Excel tool available on the UEQ+ homepage https://
ueqplus.ueq-research.org.

The UEQ+ was developed as an extension of the UEQ and thus
contains the 6 scales from the UEQ plus additional scales. The item
format is slightly different to allow a free combination of scales. The
main difference is that in the original UEQ the introductory sentence
is missing, the items are not grouped by scales but appear in random
order and that half of the items show the positive term on the left and
the other half on the right. The reasons for the changes compared to
the original UEQ item format are described in detail in [9].

As of today, the UEQ+ contains 20 UX scales (more scales may be
added in the future) that represent different UX aspects of interactive
products. Some examples of other scales are:

« Efficiency: Can users solve their tasks without unnecessary effort?
Does the product react quickly?

«+ Visual Aesthetics: Does the product look beautiful and appealing?
+ Usefulness: Does using the product bring advantages to the user?

+ Response quality: Do the responses of a voice assistant satisfy the
user’s needs of information?

« Acoustics: Impact of sounds or operating noise of the product to
the user experience.

Some scales are applicable to a large variety of products, for
example efficiency, perspicuity, usefulness, or trust. Others make
sense only for specific product types, for example acoustics (sound
created by operation of a device — which was constructed to evaluate
household appliances), aesthetics (only for products with a graphical
user interface), or response quality (only for voice assistants).

The complete list of available scales can be found on the UEQ+
homepage https://ueqplus.ueq-research.org. Translations of the scales
to more than 30 different languages are also available on this page.
The homepage additionally offers supporting material, for example a
data analysis Excel tool and a handbook that describes best practices
concerning the usage of the UEQ+. The UEQ+ itself and all the
provided material on the homepage are free to use.

Creating a concrete UX questionnaire for a product evaluation
based on the UEQ+ is simple. The researcher must decide which scales
are relevant for the product that should be evaluated. Then these
scales are placed in a sequence to form the concrete questionnaire.
The recommendation is to use at most 6 scales in a questionnaire
constructed from the UEQ+ framework to keep the time required to
fill it out within a reasonable range. If more scales are needed to get a
clear picture on the UX of a product, it is recommended to split them
into two different questionnaires, i.e., to collect data from two samples
with a reduced number of scales.

Scales for the UEQ+ framework can be constructed independently
and tested for their reliability and validity. This makes it possible to
enhance the framework step by step with additional scales [9].

III. RELATED RESEARCH: DIFFERENT UX BENCHMARKS

A UX questionnaire allows us to compare products with respect
to the scales found in that questionnaire. If product A obtains a
significantly higher score in a scale than product B, then 4 is better
than B concerning the UX quality measured by this scale. However, if
we have only a single measurement, it is usually difficult to interpret
its value directly. For example, is a mean value Efficiency = 1,1 on
the UEQ+ scale a good or bad result [15]? Does it indicate that the
efficiency of the product is sufficiently high? This question can only
be answered by comparing the measured score with scores obtained
for other products.
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This is the idea behind benchmarks. A benchmark is the result of
a collection of measurements obtained from different products with a
UX questionnaire. Thus, a benchmark allows us to determine how well
the evaluated product has performed compared to the products in the
benchmark data set. Several standardized questionnaires, for example
the User Experience Questionnaire (UEQ) [16], the System Usability
Scale (SUS) [17], the Software Usability Measurement Inventory (SUMI)
[18], the Usability Metric for User Experience (UMUX) [19], the shorter
version UMUX-Lite [20], the Standardized User Experience Percentile
Rank Questionnaire (SUPR-Q) [21] or the Visual Aesthetics of Websites
Inventory (VisAWI) [22], include such benchmarks.

How exactly a benchmark is defined depends on the questionnaire.
This is illustrated by some examples in what follows.

First, we look at the SUS [23] benchmarks. The SUS questionnaire
contains 10 items that can be answered on a 5-point Likert scale, with
scale values ranging from 0 to 4. The questionnaire does not provide
separate scales to measure sub-aspects of the UX. Rather, it offers a
single value that represents the overall usability of the product. To
calculate this overall value, all 10 item scores of a participant are
summed up, resulting in a value between 0 and 40. This value is then
multiplied by 2,5, so that the SUS score is stretched to a range from 0
to 100. According to [24], this rescaling was done primarily because a
scale of 0 to 100 is easier to communicate to product managers than
a scale of 0 to 40. Therefore, the rescaling is done to improve the
communication of the results.

Another benchmark is found in [25] and [26], in which a 7-level
rating is derived from a very large collection of SUS data. Here, the
SUS values per person were compared to an overall assessment of the
product. This overall rating was made possible by seven terms, one
of which had to be chosen. This allows a relationship between the
overall assessment of a person and the SUS score of the person for the
evaluated product. The seven terms are listed below. The value behind
the term is the average SUS rating associated with the term (average
of the SUS ratings from participants that used this term as an overall
rating), whereas the numerical value in parentheses is the standard
deviation of this rating.

+ Best imaginable: 90,9 (13,4)

o Excellent: 85,5 (10,4)

.« Good: 71,4 (11,6)

. OK: 50,9 (13.,8)

« Poor: 35,7 (12,6)

o Awful: 20,3 (11,3)

«  Worst Imaginable: 12,5 (13,1)

Let’s assume we measure a product with the SUS and get a score
of 25. This would correspond to an overall rating between Awful
and Poor (leaning towards Awful). If we get an overall score of 87,
this corresponds to an overall rating of Excellent. Thus, this simple
benchmark helps to interpret a single SUS result by relating the SUS
score to a statement about overall UX quality.

Another SUS benchmark with more recent data is presented in [23].
This paper provides 11 categories for the results (see Table I) based
on a benchmark set of 241 industrial usability studies. The percentile
x-y can be interpreted as follows: x percent of the products from
the benchmark showed a result lower than your score, 100-y of the
products showed a better result.

Thus, if you obtain a score of 25 then you are in category F and
your product belongs to the 14% worst products in the benchmark. If
you get a score of 85, then your product would be in category A+ and
you are amongst the best 4% of products in the benchmark. Again, this
benchmark is very helpful to decide if a single measurement obtained
for a product indicates a good, average, or bad UX.

TABLE 1. Sus BENCHMARK AS FORMULATED IN [23]

Category Score Interval Percentile
A+ 84,10 100,00 96-100
A 80,80 84,00 90-95
A- 78,90 80,70 85-89
B+ 77,20 78,80 80-84
B 74,10 77,10 70-79
B- 72,60 74,00 65-69
C+ 71,10 72,50 60-64
C 65,00 71,00 41-59
C- 62,70 64,90 35-40
D 51,70 62,60 15-34
F 0,00 51,60 0-14

These examples show that the goal of a benchmark is to provide
some interpretation concerning how good or bad a measured result is
overall. How this is formulated in detail is not standardized, but rather
decided by the researchers that set up the benchmark.

The benchmark of the UEQ, as described in [16] and [27], works in
a similar way to the benchmark described in [23]. It is based on the
data of 21.175 participants from 468 different studies, where one study
corresponds to one measurement of one product made with the UEQ.
For each scale, the measured value is divided into 5 categories:

+ Excellent: The measured scale value is among the top 10% of the
best results.

« Good: The measured scale value is better than 75% of the measured
results and worse than the 10% best results.

« Above Average: The measured scale value is better than 50% of the
measured results and worse than the 25% best results.

+ Below Average: The measured scale value is better than 25% of the
measured results and worse than the 50% best results.

+ Bad: The measured scale value is among the 25% worst results.

The UEQ benchmark is available in the data analysis Excel tool
for the UEQ that can be downloaded from www.ueq-online.org. The
graphical representation in Fig. 1 is automatically calculated from the
measured scale values of the 6 UEQ scales for a product. For the example
product shown in Fig. 1 (black line) we can see that it is highly rated in
the pragmatic quality aspects Perspicuity, Efficiency and Dependability,
but shows a low rating for aspects that are related to fun of use, ie.,
Stimulation and Novelty. Thus, in this example the result also provides
some clear indication on how to improve the product in the future.
One could conclude that investments in the usability of the product
are not necessarily important, but improvements concerning fun of
use will most likely have a big impact on the overall UX.

2,50
2,00 -
1,50
1,00 -
0,50
0,00
-0,50 +
-1,00

\
Y“é
N Bad Below Average Above Average
I Good I Excellent g Mean

Fig. 1. Comparison of the UEQ measurement of a hypothetical product with
the products in the benchmark data set. The UEQ scale ranges from -3 (worst)
to 3 (best).
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The VisAWI, as presented in [22] and [28], pursues a somewhat
different type of benchmarking. A large amount of existing data
from more than 160 different web pages was evaluated. These were
additionally divided into categories, for example weblogs and social
sharing, e-commerce, and information. For each group, the benchmark
shows the mean value and standard deviation for the 4 scales of the
VisAWI. A convenient feature of this benchmark is that one can always
compare a result with a group of very similar web pages. However, the
evaluation is somewhat limited, since one can only conclude whether
the VisAWI result for a web page is above or below average.

To sum up, there are various ways of creating a benchmark, and
existing questionnaires have taken slightly different paths in this
respect. However, the aim of a benchmark is always to make the
results of a single UX questionnaire easier to interpret, and to do so it
is providing a comparison with a large amount of existing data from
other product evaluations.

IV. DESIGNING THE STUDY: PRELIMINARY THOUGHTS ON THE
UEQ+ BENCHMARK

As was shown in the last section, benchmarks support the
interpretation of UX questionnaire results. For the UEQ+, no such
benchmark is available so far, and the goal of this paper is to provide
at least a first benchmark to fill this gap.

As we have seen, the UEQ+ is a flexible framework that offers a
catalog of currently 20 scales to the researcher [9]. The flexibility of
such a modular approach has some drawbacks. Providing a benchmark
for each scale is extremely difficult since it requires the collection of
many product evaluations with the same scale. Since some of the
scales are only useful for specific product types, this is very difficult in
practice. Thus, providing a benchmark for the single scales, as needed
for the UEQ, will require a long time. Since scales will be added from
time to time, such a benchmark will also never cover all UEQ+ scales
with the same quality.

Therefore, this study follows a different approach: It defines a first
simple benchmark based on a limited set of product evaluations, which
will provide some quick guidance to UX researchers.

This benchmark is based on the UX KP], i.e., not on single scales
but on the overall user’s impression of a product. Of course, this KPI
depends on the scales selected for evaluation and this selection varies
from product to product. So, it is highly questionable if products from
different categories can be reasonably compared by comparing their
KPIs. However, from a practical perspective this is not relevant in most
cases. Often a comparison to some competitors or products serving
the same use cases is sufficient to get a first idea as to whether the own
product is “good enough” concerning UX. And since the importance of
UX aspects depends on the product type [6]-[8], a similar set of scales
will most likely be chosen to measure products of the same type.

Thus, this benchmark was constructed based on one or two
representatives for each product type. The KPI of each product was
measured via a questionnaire with scales from the UEQ+. For each
product, scales were chosen based on how important certain UX
aspects are to the users of that product, as reported in previous
research [6]-[8].

V. CONDUCTING THE STUDY: CREATION OF THE UEQ+
BENCHMARK

The data used to create the benchmark was collected in two sets
of studies: (1) the data of four studies was taken from our research
repository from already existing UEQ+ studies perfectly matching our
requirements (inventory data), and (2) the data of 22 additional studies

that were collected in two waves, in the fall of 2020 and the fall of
2021 (original data). Details of the data collection are described in the
following paragraphs.

Of the inventory data sets, three (regarding Amazon Prime Video,
otto.de & zalando.de) were collected as part of validation studies
for the UEQ+ [9], and one (regarding Facebook) was part of an
interpretation analysis study [29]. The Facebook data was collected
via an English social panel. All admissible participants stated that they
used Facebook at least once a month.

The questionnaires used for the validation studies were distributed
via e-mail and linked on websites. Table II shows participant details
for these inventory data sets, specifically their language, mean age and
gender attributes.

TABLE II. PARTICIPANT DETAILS OF INVENTORY DATA SETS (RESPONSES,
NUMBER OF PEOPLE STATING THEY ARE MALE, FEMALE, AND DIVERSE OR NOT
SPECIFIED, MEAN AGE AND LANGUAGE VERSION OF THE UEQ+ USED)

D Sy N | m | £ | eitied | age | version.
Amazon Prime Video 57 | 36 | 21 0 32 German
Facebook 248 | 112 | 132 4 30 English
otto.de 42 | 16 | 25 1 34 German
zalando.de 46 | 20 | 24 2 31 German

Of the original data sets, three were collected via social panels
(Alexa, bbc.com & Ebay). The remaining 19 data sets were collected
via multi-channel distribution of questionnaires supported by
university students at University of Applied Sciences Emden/Leer.
Students shared the questionnaires via e-mail, forums, social media,
and messengers.

All of these questionnaires were made available in multi-language
versions using standardized translations for German and English, so
that participants could answer in the language they preferred, and the
results could be merged into one database per study. The collected
data was then cleaned using the following exclusion criteria:

(1) perfect duplication of entries (oldest entry kept)

(2) time needed to complete questionnaire was below 50 seconds
(3) stated age was over 90 or below 16

(4) less than 80% of UEQ+ items were answered

(5) control questions were answered wrong

Information on the remaining participants in the original studies is
found in Table IIL

Each questionnaire started with a short introduction followed by
demographic questions (gender and age). Then the sequence of UEQ+
items (see Fig. 3 in the Appendix) was displayed. After this block, in
most cases, comment fields and questions were added, in order to
detect persons that do not answer the questions seriously.

The scales contained in the UEQ+ questionnaires were selected
by product. Previous studies [6]-[8] investigated the importance
of common UX aspects (corresponding to UEQ+ scales) for typical
product types. We used these results for the selection of the scales.
Thus, for each investigated product, the corresponding product type
was determined and then the most important scales according to
the results of these studies were selected. As suggested in the UEQ+
handbook, a maximum of 6 scales was used in a single study. Table V
in the Appendix summarizes which scales were used in the different
questionnaires.
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TABLE III. PARTICIPANT DETAILS OF ORIGINAL DATA SETS (RESPONSES,
NUMBER OF PEOPLE STATING THEY ARE MALE, FEMALE, AND DIVERSE OR NOT

TABLE IV: INVESTIGATED PRODUCT, MEAN, STANDARD DEVIATION AND
CONFIDENCE INTERVAL OF THE KPIs AND NUMBER OF RESPONSES PER STUDY

SPECIFIED, MEAN AGE AND LANGUAGE VERSION OF THE UEQ+ USED)
Product KPI Std 95% Conf. Int. | Responses
d/ not Mean Language
UEQ+Study | N | m | f specified age version Google Maps 182 | 067 1,78 1,86 111
. o1 | 30 | , o 89 German, Wikipedia 1,79 0,63 1,76 1,81 444
ir 2 English zalando.de 1,70 0,69 1,63 1,77 46
Alexa 100 | 55 | 43 2 27 English Spotify 1,66 0,76 1,63 1,69 245
Amazon 208 | 110 | 92 6 38 German Udemy 1,66 0,71 1,59 1,74 41
bbc.com 98 | 31 | 67 0 37 English YouTube 1,60 0,67 1,58 1,61 517
BBC. 1,54 0,89 1,48 1,60 98
Booking.com | 49 | 20 | 26 3 36 46 German, o
3 English Zoom 147 | 085 1,35 1,58 25
Ebay 100 | 49 | 48 3 30 English MS Excel 1,46 0,89 1,41 1,52 120
Google Maps | 111 | 63 [ 41 7 31 German Alexa 146 0.74 141 151 100
Instagram 97 | 36 | 56 5 27 German Netflix 143 0.86 1.34 151 46
Moodle 23 139 | 49 3 31 German Booking.com 141 | 083 1,33 1,49 49
MS Excel 120 | 53 | 61 6 34 | & (]:;e“il,anh’ 15 WhatsApp 139 | 087 1,34 1,43 176
ngilis.
& Amazon Prime Video 1,35 0,87 1,27 1,43 57
MS Teams 130 | 84 | 30 16 38 German Trell 129 12 ) 5
MS Word 70 | 42 | 22 6 38 German reto : 9.67 20 37 8
Netflix 46 | 27 | 17 2 30 German otto.de 127 | 050 1,18 1,36 42
Skype 57 | 26 | 24 7 37 German Ebay 125 | 09 | 119 1,32 100
243 German. 2 Amazon 1,25 0,82 1,21 1,29 208
Spotify 245 | 116 | 120 9 28 English MS Teams 1,18 | 092 1,13 1,24 130
MS Word 1,03 0,96 0,95 1,10 70
TikTok 51|21 | 29 1 g6 | 49 German,
2 English Instagram 0,97 0,84 0,91 1,03 97
AirBnB 0,96 0,99 0,89 1,03 91
Trello 28 | 14 | 12 2 35 27 German,
1 English Moodle 0,71 0,88 0,65 0,77 93
Udemy 41| 231 17 1 39 40 SerTT, Skype 0,60 1,05 0,50 0,69 57
1 Englis TikTok 0,54 0,95 0,45 0,63 51
WhatsApp | 176 | 72 | 92 12 3y | 174 German,2 Facebook 039 | 106 034 043 248
English
Wikipedia 444 | 104 | 251 39 9 | 4% Gerl{nfln, 5 UX maturity. Overall, a rating between +1 and +2 for the KPI seems to
Englis represent a good level of UX.
YouTube 2171409 | 91 17 25 German Some examples can give an idea of how this benchmark can be used
Zoom Hl1zjn 2 37 German and interpreted more in depth. Assume you are a UX researcher and in

VI. Resurts: THE UEQ+ BENCHMARK

Following exclusion, a total of 3.290 responses to our surveys
were used for this study. 1.629 participants identified as male, 1.447
as female, and 214 didn’t specify their gender. The vast majority of
questionnaires was answered in the German language version (2.700
responses); another 590 questionnaires were answered in the English
language version. The mean age of participants was 33 years.

From the collected data a single UX KPI was calculated per product.
As explained, these KPIs make up the initial simple benchmark we
were striving to introduce in this study.

Table IV shows the measured values for the UX KPI per product.
The scale for the UEQ+ KPI ranges from -3 (worst possible) to +3 (best
possible). The measured KPIs ranged from +0,39 (for the social network
Facebook) to +1,82 (for the navigation software Google Maps).

Fig. 2 displays the confidence intervals of the KPIs for the products
in our benchmark data set, providing a quick overview of the results.

VII. CONCLUSIONS: INTERPRETING THE UEQ+ BENCHMARK

The benchmark data (see Table IV and Fig. 2) already allows for a
first rough interpretation of UEQ+ KPIs. The products investigated are
all well-known, established products, and in many cases, they are the
market leaders in their segments. Thus, they have a certain level of

your recent project you evaluate a web shop. The measured KP1 is around
1,5.Is this an indicator of a good or of a poor UX impression? If you look
into the list of evaluated products, you find two popular German web
shops (otto.de and zalando.de). Their 95% confidence intervals are 1,18 to
1,36 for otto.de and 1,63 to 1,77 for zalando.de. Thus, the UX of your shop
is between these two established shops, which clearly indicates that your
UX is most likely in an acceptable range.

Assume now that you evaluate a new messenger. The product
is new, offers some special services, but must still compete against
established products to gain market share. Thus, it makes sense to
check if the UX impression of the new messenger is at least close to
the UX impression of WhatsApp (whose KPI has a confidence interval
of 1,38-1,46. Thus, if you obtain a 0,5 score you immediately see that
you cannot compete in terms of UX. On the other hand, if you scored
1,4, you would be in a comparable range to the UX of WhatsApp.

This benchmark is helpful even in cases where there is no direct
match between the products in this benchmark and the evaluated
product. Since these are all common products, it is easy to get a
personal impression of the UX of these products. So, even a simple
first-glance-statement such as “our product generates a UX impression
similar to Ebay” can help interpret the results semantically.

In conclusion, with the help of this simple benchmark, UEQ+
results can be compared quickly and easily, which aids practitioners
and UX researchers alike by giving an orientation on how to interpret
the results of the UEQ+.
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Fig. 2: Confidence intervals for the UEQ+ KPIs of the evaluated products,
sorted by KPL

VIII. SUMMARY AND OUTLOOK

A first benchmark for the UEQ+ framework was created. Due to
the modular structure of the UEQ+, it is difficult to provide a classical
benchmark on the level of single scales. Indeed, since some of the scales
are only useful for specific products, it would require a long time to
collect enough data for such a benchmark, as with the benchmark of
the original UEQ.

Therefore, this first benchmark is based on the UEQ+ KPI and on
the evaluation of several well-known products by over 3.200 study
participations. A comparison to the KPI values of these products
enables UX researchers to develop a first, quick understanding of how
good the UX of the evaluated product is compared to user expectations.

Future lines of work should include studies that give insight
into the comparability of products through their UEQ+ KPIs. As
mentioned before, it is questionable whether products from different
categories are comparable through their UEQ+ KPI. This should be
investigated further as it would result in knowledge useful for an
easier interpretation of UX data. Further studies should also include
more transparent and/or standardized ways of choosing UEQ+ scales
when creating the questionnaires as this seems to have happened
almost arbitrarily at some points in the past. This would benefit
the replicability of the studies and enable expedient comparability
of results, which in turn allows for more meaningful and nuanced
interpretation of a KPI benchmark. Some research supporting UEQ+
users in this regard has already been conducted [6]-[8], but should
be expanded on. It is also possible that product categories such as
“banking software” and “shops” don’t partition the available data in
the most insightful way regarding the comparability of the KPIs, and
that instead more abstract categories such as “software for work” or
“tools people use rarely” would generate more useful insights. Studies
in this regard could begin to create a model of product categories that
categorize products from a UX perspective.

Nevertheless, this first benchmark provides a valuable insight for
UX practitioners to judge the UX quality of the products they design
and evaluate.

APPENDIX

TABLEV. INVESTIGATED PRODUCTS AND SCALES USED IN THE STUDY

Product UEQ+ Scales
Facebook Qlamy of Content, Trpstwor'thlness of Content,
Intuitive Use, Trust, Stimulation
Response behavior, Response quality, Comprehensibility,
Alexa
Trust, Usefulness
BBC.com Persplculty, Value, Intuitive Use, Quality of Content,
Clarity
Attractiveness, Dependability, Intuitive Use, Visual
zalando.de Aesthetic, Quality of Content, Trustworthiness of
Content, Trust, Value
Trust, Quality of Content, Dependability, Clarity,
Ebay s
Intuitive Use
Efficiency, Perspicuity, Usefulness, Intuitive Use
] \ g S s
Google Maps Trustworthiness of Content, Quality of Content
Instagram Attractiveness, Stimulation, Novelty, Trust, Visual
g Aesthetic, Intuitive Use, Clarity
Netflix Attractiveness, Perspicuity, Stimulation, Visual
Aesthetics, Intuitive Use, Quality of Content
Teams Efflc.lency, Perspicuity, Dependability, Trust, Usefulness,
Clarity
Efficiency, Perspicuity, Trust, Adaptability, Usefulness,
Trello .
Clarity
WhatsApp Efflc1ency, Perspicuity, Dependability, Trust, Intuitive
Use, Clarity
Efficiency, Perspicuity, Dependability, Usefulness,
Word L .
Intuitive Use, Clarity
YouTube Attr?t?tlveness, Pel.rsplculty, Dependability, Stimulation,
Intuitive Use, Clarity
Attractiveness, Perspicuity, Intuitive Use, Visual
Amazon

Prime Video

Aesthetic, Quality of Content, Trustworthiness of
Content, Trust

Attractiveness, Perspicuity, Dependability, Adaptability,

Moodle Usefulness, Clarity
Attractiveness, Dependability, Intuitive Use, Visual

otto.de Aesthetic, Quality of Content, Trustworthiness of
Content, Trust, Value

AirBnB Trus't, Quality of Content, Dependability, Efficiency,
Clarity

Amazon Trust, Quality of Content, Dependability, Clarity,

Intuitive Use

Booking.com

Trust, Quality of Content, Dependability, Efficiency,
Clarity

Usefulness, Dependability, Efficiency, Perspicuity,

Excel Clarity
Trust, Dependability, Efficiency, Usefulness, Intuitive
Skype
Use
Spotify Pers.p%cuity, Dependability, Stimulation, Adaptability,
Intuitive Use
. Trust, Dependability, Intuitive Use, Quality of Content,
Tiktok . .
Stimulation
Udemy Q}lfil'lty of Content, Usefulness, Clarity, Perspicuity,
Efficiency
S Quality of Content, Clarity, Perspicuity, Visual
Wikipedia Aesthetic, Intuitive Use
Trust, Dependability, Efficiency, Usefulness, Intuitive
Zoom

Use
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Bewerten Sie Excel

Entscheiden Sie so spontan wie moglich, welcher der folgenden gegensatzlichen Begriffe Excel besser beschreibt. Die Gegensatzpaare werden in
Gruppen angezeigt, die jeweils einen ahnlichen Aspekt beschreiben. Unter jeder Gruppe kénnen Sie noch angeben, wie wichtig dieser Aspekt fur die

Gesamtbewertung von Excel ist. Es gibt keine "richtige" oder "falsche" Antwort. Nur |hre persénliche Meinung zahlt!

Fir das Erreichen meiner Ziele empfinde ich das Produkt als
langsam O OO OO OO schrell

ineffizient O O OO O OO effizient
unpragmatisch O O O O O O O pragmatisch
tberladen OO O OO OO aufgerdumt

Die durch diese Begriffe beschriebene Produkteigenschaft ist fur mich
Vollig unwichtigs O O O O O O O  Sehr wichtig

Die Bedienung des Produkts empfinde ich als
unverstandlich O O O O O O O  verstandlich
schwerzulemen O O OO O OO leicht zu lernen
kompliziert OO OO OO O einfach
verwirend O OO OO OO ubersichtlich

Die durch diese Begriffe beschriebene Produkteigenschaft ist fur mich
Vélligunwichtig OO O OO OO  Sehrwichtig

Die Reaktion des Produkts auf meine Eingaben und Befehle empfinde ich als
unberechenbar O O O O O O O vorhersagbar
behindernd O O O O O O O  unterstutzend
unsicher OO OOOOQO sicher
nicht erwartungskonform O O O O O O O  erwartungskonform

Die durch diese Begriffe beschriebene Produkteigenschaft ist fur mich
Vollig unwichtigs O O O O O O O  Sehr wichtig

Die Méglichkeit das Produkt zu nutzen empfinde ich als
nutzlos OO O OO OO nutzich
nicht hilfreich O O O O O O O hilfreich
nicht vorteilhaft O O O O O O O vorteilhaft
nichtlonnend O OO OO OO Iohnend

Die durch diese Begriffe beschriebene Produkteigenschaft ist fur mich
Vélligunwichtig OO O OO OO  Sehrwichtig

Die Benutzeroberflache des Produkts empfinde ich als
schlecht gegliedert O O O O O O O gutgegliedert
unstrukturiert O O O O O O O  strukturiert
ungeordnet O O O OO OO geordnet
unorganisiert O O O O O O O organisiert

Die durch diese Begriffe beschriebene Produkteigenschaft ist fur mich
Vollig unwichtig O O O O O O O  Sehr wichtig

Fig. 3: Example of the UEQ+ part of the survey (German).
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