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Abstract. Measuring perceived usability with questionnaires is a common prac-
tice for usability researchers and practitioners. This paper investigates whether
there is any user bias towards the perceived usability of a system, when this sys-
tem administers critical feedback to its users. These systems make decisions that
substantially affect their users’ lives, such as automated medical diagnosis, bank
loan approval etc. In our study, we gathered data from three, almost identical,
systems used to apply for a consumer loan and communicate the decision to the
applicant. Our dataset involves a total of 332 applicants who completed the
UMUX-LITE questionnaire after receiving the system decision (approved, re-
jected) for their loan. Results showed that participants who had their loans ap-
proved (positive system critical feedback) provided significantly higher UMUX-
LITE scores compared to participants who had their loans rejected (negative sys-
tem critical feedback). This finding suggests that one should pay attention when
measuring perceived usability of critical feedback administering systems as it
tends to be biased from the critical feedback that users received.

Keywords: System Critical Feedback, Perceived Usability, Usability Question-
naire, UMUX-LITE.

1 Introduction

1.1  Perceived Usability and Its Measurement

Perceived usability reflects users’ subjective assessments of the usability of a system.
Hertzum [1] considers perceived usability as one of the six images of usability which
“concerns the user’s subjective experience of a system based on his or her interaction
with it”.

Measuring perceived usability with questionnaires is a common practice for usability
researchers and practitioners. Examples of such usability questionnaires are the System
Usability Scale (SUS) [2], the Post-Study System Usability Questionnaire (PSSUQ)
and the Computer System Usability Questionnaire (CSUQ) [3], the Usefulness, Satis-
faction, and Ease of use (USE) [4], the Purdue Usability Testing Questionnaire (PUTQ)
[5], and the Questionnaire for User Interface Satisfaction (QUIS) [6]. Popular usability



questionnaires have been translated into languages other than English. For instance,
SUS is available in Greek [7], Slovenian [8], Polish [9], Persian [10], Chinese [11, 12],
Danish [13], Arabic [12], French [12], German [12], Hindi [12] and Spanish [12]. As
another example, PSSUQ and CSUQ have been translated into Greek [14] and into
Turkish [15] and Arabic [16] respectively.

An important trend to perceived usability measurements are short usability question-
naires, which are supported by a growing body of evidence regarding their reliability
and validity. The SUS consists of 10 questions and is one of the most used such ques-
tionnaires [17] that remains reliable even for a small sample size [18]. Still, there are
cases where an even shorter questionnaire is required, such as when the perceived usa-
bility measurement is part of a larger questionnaire, or when multiple systems (e.g.,
versions of a system, competitors’ systems) must be evaluated in the same usability
study, or when the users’ time is in deficit (e.g., studies in the wild). As a result, ques-
tionnaires have been developed to measure perceived usability with even less questions
than the 10 of SUS. The Usability Metric for User Experience (UMUX) [19] has 4
questions and the UMUX-LITE [20] has only 2 questions.

All questionnaires mentioned so far are administered post study, that is after the par-
ticipant has finished all the tasks. However, there are also short post-task questionnaires
that are completed immediately after finishing a task, such as the After-Scenario Ques-
tionnaire (ASQ) [21] with 3 items and the Single Ease Question (SEQ) [22] with 1 item.
Even though the latter two questionnaires are very short, they must be completed mul-
tiple times in a usability-study session that typically involves multiple tasks. Thus, any
time savings from the smaller number of questions might be offset by the additional
time required for multiple completions of the same questionnaire.

1.2 The UMUX-LITE Questionnaire

UMUX-LITE [20] is a two-items standardised questionnaire designed to measure per-
ceived usability of a system. It comprises of the following two questions answered on
a scale from 1 (strongly disagree) to 7 (strongly agree): “Q1. This system’s capabilities
meet my requirements” and “Q2. This system is easy to use”. These questions are the
two positively worded questions of UMUX. A UMUX-LITE score ranges from 0 to
100 and is calculated using Equation 1, where Q1 and Q2 are the participant’s answers
in Question 1 and Question 2 respectively.

UMUX-LITE = (Q1 + Q2 — 2) * (100/12) [20, 23] 1)

In the initial paper that presented UMUX-LITE [20], the scale was found to have high
reliability (alpha coefficient from 0.82 to 0.83) and validity (approximately 1% differ-
ence with SUS scores). Several other studies have replicated the psychometric proper-
ties of UMUX-LITE with alpha coefficients ranging between 0.65 and 0.86 [23-25],
which is excellent for a two-items questionnaire, and correlations with the SUS ranging
from 0.74 to 0.83 [23, 25]. Given their short form, good psychometric properties, and
correspondence to SUS, both UMUX and UMUX-LITE are quickly emerging ques-
tionnaires for measuring perceived usability; the paper introducing UMUX-LITE [20]
has already 223 citations in Google Scholar as of 07/01/2023, and the initial paper on



UMUX [19] has 597 citations in Google Scholar as of 07/01/2023 compared to 144 on
9/12/2017 (as mentioned in [23]).

1.3  Research Motivation

It has been demonstrated that perceived usability questionnaires are affected by user’s
characteristics. Studies [26, 27] report a significant negative correlation between SUS
score and age. By contrast, a more recent study [28] found that SUS scores and age are
not significantly associated, while at the same time mentioning that the age distribution
of the participants was not varied enough. Additional recent studies have found that
SUS, UMUX and UMUX-LITE scores are not affected by age [29]. In addition, nu-
merous studies [17, 27, 28, 30] have consistently shown that there is no effect of re-
spondent’s gender on SUS scores. Kortum and Oswald [31] found that SUS scores are
affected by gender; females tended to have higher SUS scores, however this result was
better explained by their personality traits. They state that SUS is affected by personal-
ity traits. Furthermore, previous experience with the evaluated system has been found
to significantly increase both the obtained SUS scores [27, 28, 32, 33] and UMUX-
LITE scores [25, 29].

However, there is little research on how the system’s nature might affect the per-
ceived usability measured. Bangor and colleagues [27] found that the system type (i.e.,
cell phones, customer equipment such as modems, GUIs, interactive voice response
systems, and web pages/applications) significantly affects the obtained SUS scores.
One other case of system type that remains rather unexplored is systems used to decide
on issues that have a drastic effect on users’ life activities, hereafter systems providing
critical feedback. Examples of such systems are websites for loan application, auto-
mated diagnostic systems (e-health), and online examination systems.

This paper investigates whether there is any user bias towards the perceived usability
of a system, when the system in question administers critical feedback. Critical feed-
back is commonly studied on systems that administer critical feedback for learning pur-
poses to improve students’ performance [34]. Our aim is to study the effect of critical
feedback on perceived usability, when that is not administered with the objective of
learning, rather as a final response. Our hypothesis is that if a system administers posi-
tive critical feedback to the user, then its perceived usability will be higher than the
perceived usability for a user that received negative critical feedback.

2 Methodology

2.1  Evaluated System

The evaluated system is a web-based system that allows users to apply for a loan and
receive a decision (critical feedback) on their application. This system is offered by
Ferratum, a business unit within Multitude which is an international provider of digital
financial services. Applying for a loan can be quite a complicated process, thus the
company is highly interested to measure and improve its usability. The study reported
in this paper is only one of the actions that the company takes in order to achieve this.



To apply for a loan, users go through a process of steps filling relevant information
and uploading required documents. At the end of the process, the system approves or
rejects the loan request based on a proprietary algorithm that calculates a risk score for
each applicant. Each operating country is being served in the most commonly spoken
languages, most of the time just the native language. Multitude is operating in multiple
countries, but this study concerns the system available in three specific countries in
Europe (expl, exp2, exp3); countries are anonymized for privacy reasons as requested
by the company. The systems between the countries are almost identical, except being
served in different languages, and the existence or absence of some input fields due to
local credit regulation.

2.2 Participants

A total of 332 participants from three countries were involved in the study. The partic-
ipants were actual users of the web-based system who had just applied for a loan and
received the systems’ decision on their application. They were recruited by a message
that asked them to evaluate the usability of the system.

From the 332 participants, 108 had their loan accepted (positive feedback) and 224
had their loan rejected (negative feedback). The participants in expl were 74 (positive
feedback: 25 vs. negative feedback: 49), in exp2 they were 155 (43 vs. 112), and in
exp3 they were 103 (40 vs. 63).

2.3 Instruments

UMUX-LITE was used to measure the perceived usability of the evaluated web-based
system. Given that the questionnaire would be addressed to actual customers and ad-
ministered through the live website, we chose a short questionnaire because it would
have a higher likelihood of being answered voluntarily.

The study took place from August to September of 2022 and till that timepoint there
were no validated translations of UMUX or UMUX-LITE in the languages used by
each country’s system. Thus, the English UMUX-LITE was translated by the native
speakers responsible for company communications in each of the countries and was
provided in the language used on the system serving each country.

2.4  Procedure

The evaluation study took place in the live website of each system for a period of two
months. After each loan applicant finished the loan application procedure and received
the critical feedback from the system (approved or rejected), they were shown the
UMUX-LITE questionnaire that they could optionally complete in their native lan-
guage. An introductory text informed participants that they participate on a voluntary
basis, that their replies to the questionnaire are anonymous and that they would not
affect the decision already communicated to them. For each participant, we collected
the replies to the UMUX-LITE questionnaire and the system’s critical feedback (posi-
tive or negative).



3 Results

We collected three datasets of UMUX-LITE scores, one per system used in each coun-
try of our participants.

An initial analysis was conducted to investigate whether a cross-country aggregated
dataset of UMUX-LITE scores could be compiled. The assumption of normality was
violated for all three countries; expl: W(74)=0.892, p<0.001, exp2: W(155)=0.894,
p<0.001, and exp3: W(103)=0.869, p<0.001 respectively. Thus, Kruskal-Wallis one-
way ANOVA, a non-parametric test, was applied. Results found no significant differ-
ences among the UMUX-LITE scores for the systems used in the three countries;
H(2)=0.854, p=0.652. Hence, a cross-country dataset can be compiled.

In the following, we report analyses both for the cross-country aggregated dataset
and for each system (experiment) separately for completeness purposes. Table 1 pre-
sents descriptive statistics of the UMUX-LITE scores for each study dataset segmented
by type of system critical feedback.

Table 1. Descriptive statistics of the UMUX-LITE scores for each study dataset segmented by
type of system critical feedback.

Dataset Critical feedback Mean Median SD 95% C.I.

Expl Negative 45.75 50.00 33.68 (36.07, 55.42)
Expl Positive 85.67 91.67 18.25 (78.14, 93.20)
Exp2 Negative 47.02 50.00 35.51 (40.37, 53.67)
Exp2 Positive 75.97 83.33 27.53 (67.50, 84.44)
Exp3 Negative 38.76 33.33 36.02 (26.69, 47.83)
Exp3 Positive 79.58 87.50 25.53 (71.42, 87.75)
Aggregated  Negative 44.42 50.00 35.29 (39.77, 49.07)
Aggregated  Positive 79.55 91.67 24.97 (74.79, 84.32)

3.1  Questionnaire Reliability Analysis

Reliability analysis on the cross-country dataset showed that the UMUX-LITE scale
had high reliability; 0=0.828, N=332 respondents. Cronbach’s alpha coefficients for all
three experiments were also above the 0.70 threshold for adequate internal consistency
[35]; expl: 0=0.829, N=74, exp2: a=0.774, N=155, and exp3: a=0.904, N=103 respec-
tively. These results align with previous research [23—-25] on the good reliability of the
UMUX-LITE scale.

3.2  Effect of System Critical Feedback on Perceived Usability

A two-tailed Mann-Whitney test found that the UMUX-LITE scores provided by par-
ticipants who had received positive critical feedback by the system (M=79.55,
SD=24.97) were significantly higher compared to the ones provided by participants



who had received negative critical feedback by the system (M=44.42, SD=35.29);
z=8.301, p<0.001, r=0.460. A non-parametric test was used because the assumption of
normality was violated for both the negative and positive feedback groups;
W(224)=0.898, p<0.001 and W(108)=0.809, p<0.001 respectively.

Fig. 1 presents the mean UMUX-LITE scores per experiment segmented by critical
feedback received by the participants. In all three cases, the assumption of normality
was violated for at least one level of the independent variable, thus non-parametric tests
were used; Shapiro-Wilk tests, p<0.001. Two-tailed Mann-Whitney tests found a sig-
nificant effect of system critical feedback on loan applicants’ UMUX-LITE scores;
expl: z=4.629, p<0.001, r=0.538, exp2: z=4.524, p<0.001, r=0.363, and exp3: z=5.323,
p<0.001, r=0.524, respectively. Analytically for each experiment, the mean UMUX-
LITE score of the participants who received positive critical feedback (i.e., had their
loans approved) was rather high; expl: M=85.67, SD=18.25, exp2: M=75.97,
SD=27.53, and exp3: M=79.58, SD=25.53. By contrast, the participants in the negative
feedback condition gave significantly lower UMUX-LITE scores; expl: M=45.75,
SD=33.68, exp2: M=47.02, SD=35.51, and exp3: M=38.76, SD=36.02.
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Fig. 1. The mean UMUX-LITE scores per experiment segmented by critical feedback received
by the participants. Error bars represent the 95% confidence interval.

In sum, we consistently found that the participants who received negative critical feed-
back rated the perceived usability significantly lower than the participants who received
positive critical feedback. In all the analyses, a medium to large effect size was ob-
served [36], which demonstrates the magnitude of bias introduced to the participants’
perceived usability ratings due to the critical feedback they had received.



3.3  System Critical Feedback and UMUX-LITE Questions

Our study participants interacted with the evaluated system to apply for a loan. Strictly
speaking, this is the user task they had to perform. However, participants’ overall goal
was to get a loan. The latter goal was either met or not met based on the system decision
which either approved (positive feedback) or rejected (negative feedback) their loan
application.

UMUX-LITE is constructing a single usability score from the replies to two ques-
tions: “Q1. This system’s capabilities meet my requirements” and “Q2. This system is
easy to use”. Although UMUX-LITE is a unidimensional measure of perceived usabil-
ity, users who received negative critical feedback could interpret the first question as
that the system didn’t have enough capabilities to meet their requirements, that is get-
ting a loan. At the same time, ease-of-use which is measured directly by the second
item shouldn’t be affected by the system’s critical feedback. Thus, the observed differ-
ences in UMUX-LITE scores could be affected by lower scores in the first question
only, which in turn might raise concerns for using this scale in our study and for systems
providing critical feedback in general.

We conducted hypothesis testing on the cross-country aggregated dataset to inves-
tigate whether the type of system critical feedback (positive, negative) had a significant
effect on the ratings of each UMUX-LITE question. The assumption of normality was
violated for at least one level of the independent variable for both UMUX-LITE ques-
tions, thus non-parametric tests were used; Shapiro-Wilk tests, p<0.001. Two-tailed
Mann-Whitney tests found a significant effect of system critical feedback on partici-
pants ratings for both UMUX-LITE questions; Q1: z=8.073, p<0.001, r=0.443, and Q2:
2=6.756, p<0.001, r=0.371 respectively. Study participants who had their loans rejected
provided significantly lower ratings for both questions (Q1: M=3.33, SD=2.33, Q2:
M=4.00, SD=2.37) compared to users who had their loans approved (Q1l: M=5.67,
SD=1.78, Q2: 5.88, SD=1.40).

The same pattern was observed after analysing each of the three datasets separately
(see Fig. 2 and Fig. 3). Again, the assumption of normality was violated in all cases and
thus non-parametric tests were used; Shapiro-Wilk tests, p<0.001. Two-tailed Mann-
Whitney tests found a significant effect of system critical feedback on loan applicants’
ratings for UMUX-LITE Q1; expl: z=4.663, p<0.001, r=0.542, exp2: z=4.532,
p<0.001, r=0.364, and exp3: z=4.798, p<0.001, r=0.473, respectively. Participants’ rat-
ings for UMUX-LITE Q2 were also significantly affected by the system critical feed-
back; expl: z=3.680, p<0.001, r=0.428, exp2: z=3.337, p<0.001, r=0.268, and exp3:
z=5.185, p<0.001, r=0.511, respectively.

In sum, we consistently found that participants’ ratings in both UMUX-LITE ques-
tions were significantly lower for participants in the negative feedback condition com-
pared to ones in the positive feedback condition.
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Fig. 2. The mean ratings for UMUX-LITE Q1 (“This system’s capabilities meet my require-
ments”) per experiment segmented by critical feedback received by the participants. Error bars
represent the 95% confidence interval.
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segmented by critical feedback received by the participants. Error bars represent the 95% confi-
dence interval.



4 Discussion

4.1  Why Is Perceived Usability Affected by System Critical Feedback?

Subjective over Objective Effort. We can define “objective effort” as the observed
user effort, measured by objective, deterministic metrics like time-to-complete-task,
number-of-errors, etc. By contrast, “subjective effort” is the mental effort required to
complete the task as perceived by the user. Subjective effort doesn’t always correlate
with objective effort. For example, it has been found that uncertain choices are signifi-
cantly more subjectively effortful than random [37].

A possible explanation of the observed difference in perceived usability ratings
might be that users tend to assess usability compared to final outcome. In our study, the
objective effort required to get to the end of the loan application process was the same
regardless of the critical feedback received. However, the subjective effort of the users
might be different due to the final outcome (i.e., loan application approved or rejected).
For users who received positive feedback, the subjective effort could be characterized
as low, given that they received a loan for their effort. For users who received negative
feedback, the subjective effort could be characterized as high since they didn’t receive
a loan regardless of their effort. That differentiation in perceived effort could have
driven the differentiation of the perceived usability scores we observed in our study
results.

In Section 3.3, we presented an analysis focusing on each separate UMUX-LITE
question, which might be viewed as a first attempt to explore this differentiation in
perceived usability scores. However, this perspective assumes that the first question of
UMUX-LITE reliably captures only the subjective effort, whereas the second question
measures only the objective effort, both of which are assumptions that we cannot sup-
port by referring to the literature or our own data analysis.

Complementary explanations. Based on the data presented in Table 1, one can ob-
serve that the variance of scores tends to be higher for users who received negative
critical feedback compared to the ones who received positive critical feedback.

That could be an indication that users who received positive critical feedback eval-
uated the system from a rather utilitarian point of view (i.e., “I needed to do these ac-
tions to receive the loan, and for that reason I evaluate the usability as x”), thus relying
more on the system functionality for their perceived usability rating, which might also
explain the lower variance of the values. By contrast, users who received negative crit-
ical feedback might have relied more on their expectation of the minimum objective
effort to receive negative feedback and/or their ratings might have been hedonically
driven by their disappointment for having their loan rejected, thus making their evalu-
ations more varied.

In any case, sentiment could play a particularly important role in usability ratings of
systems providing critical feedback. Users who get positive critical feedback might tend
to have more positive view of the system; users who get negative critical feedback
might tend to have more negative view of the system.
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4.2 Issues to Consider When Measuring Perceived Usability of Systems
Providing Critical Feedback

When to Collect Perceived Usability Ratings? One might argue that perceived usa-
bility of systems providing critical feedback should be measured before users receive
any type of feedback (positive or negative). This would certainly nullify the effect of
system critical feedback on users’ perceived usability ratings. However, this excludes
from the evaluation the Ul part that communicates the decision to the user and any
task(s) that might rely on the user knowing the system feedback (e.g., issue the loan
online after the loan application has been approved).

In addition, measuring perceived usability before users receive any critical feedback
might be particularly challenging to achieve in some cases due to practical constraints
(e.g., unmoderated remote user testing and the questionnaire can be made available only
through a separate URL/screen after interacting with the evaluated system). At the same
time, measuring perceived usability pre-admission of the critical feedback is adding
unnecessary delay towards achieving the user’s goal (e.g., get the loan). The user is
asked to answer a usability questionnaire before getting the outcome, which potentially
increases the risk of skipping the questionnaire completion or answering the questions
without paying the required attention to do so.

Should We Split Perceived Usability Ratings by Feedback Type? It could be argued
that splitting participants’ ratings by feedback type (positive, negative) would provide
a cleaner measure of perceived usability. However, this might not always be practical
(e.g., too few users in one of the feedback types), and we would still be missing a single
score that reflects the overall perceived usability of the system. To this end, the per-
ceived usability scores per feedback type group could be first calculated and then they
could be combined in a (weighted) average. Finding what weights to use, if any, could
be the objective of future research.

5 Conclusion and Future Work

Questionnaires, such as SUS, UMUX and UMUX-LITE, are typically used to measure
perceived usability in HCI practice. Previous research has explored how ratings in us-
ability questionnaires are affected by user characteristics, such as gender, age, person-
ality traits and previous experience with the evaluated system. However, there has been
little investigation into how the nature of the system may impact the assessed perceived
usability.

This paper explores whether there is any user bias towards the perceived usability of
a system, when the system in question administers critical feedback, not administered
with the objective of learning, rather as a final response. To this end, we gathered per-
ceived usability data from three, almost identical, web-based systems used to apply for
a consumer loan and communicate the decision to the applicant. The dataset involves a
total of 332 applicants, 108 with approved loans and 224 with rejected loans, who had
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also answered the UMUX-LITE after receiving the system decision for their loan. Re-
sults showed a significant effect of system critical feedback on loan applicants’ UMUX-
LITE scores. Participants who received positive system feedback provided significantly
and largely higher UMUX-LITE scores compared to participants who received nega-
tive system feedback.

One possible limitation of the presented research is that it adopts a between-subjects
research design: one group of participants received the positive system feedback and
another one received the negative system feedback. This means that individual user
characteristics might have affected the findings. Future research could employ a one-
group pretest-posttest research design by asking from the same group of participants to
provide perceived usability ratings both before and after being exposed to the system
critical feedback.

Additional research with systems providing critical feedback in other domains is also
needed to confirm that our findings are generalizable. In case this study’s results are
reproducible in other domains, it is worth investigating how to systematically analyse
perceived usability ratings for such systems in order to calculate the overall “real” per-
ceived usability. Furthermore, we know from our previous research that user-reported
emotional ratings (e.g., valence-arousal ratings) are also affected by user characteristics
[38, 39]. Our future work also involves investigating the effect of system critical feed-
back on user-reported emotional ratings.

For the time being, we advise usability researchers and professionals to pay attention
when measuring critical feedback administering systems as users’ perceived usability
tends to be significantly biased from the critical feedback they received. We encourage
anyone who is evaluating such systems to segment the perceived usability data by feed-
back type to further investigate the possible bias.

Acknowledgments. We thank Multitude for allowing us to use the collected usability
data for our research purposes in this paper. We also thank the anonymous participants
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