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ABSTRACT: User Experience (UX) evaluation is fundamental for digital product improvement, yet
traditional written questionnaires face limitations in engagement, accessibility, and response consistency.
To address this, we present the design, development, and validation of voice-based adaptations of
the User Experience Questionnaire, or UEQ, using natural conversational interfaces. This research
introduces two distinct implementations: direct scale mapping approach called Voice1-7, and a novel
branched-dialog approach called Voice2Q, which uses sequential questions to capture attitude direction
and intensity. Further, we propose Voice2Q+VC, a voice-first variant with minimal visual cues to enhance
clarity while preserving voice interaction primacy. Multi-stage validation was conducted through
multiple case studies involving 345 participants in the design and evaluation phases. These studies
compared voice implementations against the standard written version of UEQ. Statistical analyses across
diverse participant groups confirmed that both Voice2Q and Voice1-7 produced similar results to the
written UEQ in core UX dimensions —Attractiveness, Perspicuity, Efficiency, Dependability, Stimulation,
Novelty— establishing their measurement validity. A Usability, UX and cognitive workload comparison
was conducted. Results revealed that Voice2Q significantly reduced response inconsistencies and excelled
in UX hedonic stimulation, while the written UEQ retained advantages in UX pragmatic efficiency.
Voice2Q+VC mitigated workload challenges inherent in voice-only interactions, outperforming the
written UEQ in Usability and UX hedonic dimensions while approaching its UX pragmatic performance
levels. These results suggest that supplemental visuals can optimize voice-driven evaluation without
sacrificing conversational engagement. This work confirms voice-based UEQ as a statistically valid,
accessible alternative to written formats, with benefits in response reliability and user engagement. The
Voice2Q+VC implementation presents a promising paradigm for balancing natural interaction with
cognitive efficiency in UX evaluation.

KEYWORDS: User Experience, Voice Interfaces, User Experience Questionnaire, Human-Computer
Interaction, Usability, NASA-TLX, System Usability Scale (SUS), Natural Conversation Framework (NCF)

1. Introduction

User Experience (UX) is critical for the success of digital
products and services. To enhance UX and user satisfac-
tion, it is essential to understand how users perceive and
interact with products. One of the most common ways to
evaluate UX are standardized questionnaires. However,
filling out a written questionnaire can be tedious and prone
to inconsistencies, affecting the quality and reliability of
collected data [1].

Voice-based interfaces could provide more natural and
intuitive interaction, which could also take advantage of the
widespread availability of smartphones and smart speakers.
The voice approach offers several benefits and its positive
effects have been already described, including increased
accessibility for users with disabilities or low literacy, re-
duced inconsistencies for better response rates, and natural
and conversational interactions, providing more accurate
and meaningful feedback from users [2, 3].

This paper describes the development and implemen-
tation of a voice-based version of the User Experience

Questionnaire (UEQ) [4] to allow users to complete the
questionnaire through voice-based interfaces. UEQ is one
of the most recognized User Experience evaluation ques-
tionnaires [5] and surpasses AttrakDiff [6], the other widely
used questionnaire, in number of applications reported in
academic studies [7].

This research also assesses the validity and reliability of
the voice-based UEQ compared to the traditional written
version and presents an evaluation of the voice-based UEQ
in terms of UX, Usability and workload.

The rest of the paper is structured as follows: Section 2
describes User Experience evaluation and conversational
voice interfaces as background for this research. Section 3
describes the related work including the evaluation of voice
interactions, how chatbots have been used in UX evaluation,
the comparison of interaction modalities, and the use of
semantic differential scales. Section 4 identifies the research
gap and presents the motivation for this work. After that,
Section 5 describes the process followed to implement our
solution and Section 6 discusses the results of its evaluation.
Finally, Section 7 presents our conclusions, limitations and
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future work.

2. Background

This work is based on two fundamental areas: UX evalu-
ation using standardized questionnaires and conversational
voice interfaces.

2.1. User Experience evaluation questionnaires

The term User Experience was first used by Norman
in the 1990s [8] to broaden the overly narrow scope of
Usability and cover all aspects of a person’s experience
with a system [5].

There have been efforts to create a unified definition
[9, 10, 11], but this is still an open topic with no consensus
reached. The International Standards Organization (ISO)
proposes a definition adopted in this work. According to
ISO, UX encompasses a person’s perceptions and responses
that result from the use and/or anticipated use of a prod-
uct, system or service. This includes emotions, beliefs and
responses, both physical and psychological, as well as the
brand image, presentation, system performance, previous
experiences, attitudes, skills and personality [12].

User Experience (UX) is a key element in determining
the quality of a product or service [13, 14, 15]. The goal of
evaluating the UX of a product or service is to improve the
user interaction [16].

An important element to consider is which method
or instrument to use in UX evaluation [13, 17]. One of
the most commonly used are standardized questionnaires,
which contain a known and fixed set of questions to collect
the end user perception of a product or service, covering
both the pragmatic aspects of the interaction (clarity, ease
of use or learning, predictable flows, among others) and
the hedonic aspects (related to feelings, identification and
stimulation) [18].

These standardized questionnaires are inexpensive and
easy to administer, their use is widespread and they are
considered reliable and valid for measuring UX [16, 19].

The three most recognized standardized questionnaires
for UX evaluation are AttrakDiff, UEQ (User Experience
Questionnaire) and meCUE (modular evaluation of the
Component model of User Experience) [5, 18, 20, 21, 22].

In this research we focus on UEQ, a questionnaire that
evaluates six factors: Attractiveness, Perspicuity, Efficiency,
Dependability, Stimulation and Novelty [4].

2.2. Conversational voice interfaces

The other fundamental pillar of this work is conversa-
tional voice interfaces, in which the UX is captured through
natural language, made up of words and expressions [23].
These user interfaces are inspired by conversation between
people [24], and they implement different levels of com-
plexity [25].

In this work we focus on intelligent assistants, defined
as software that allows automating tasks by organizing and
maintaining information through oral interaction with the
user [26, 27].

Now, although smart assistants have boosted the use
and acceptance of voice interfaces, not all voice interactions

can be considered as a conversation. A conversation is
a distinctive form of natural language use that involves
particular methods of taking turns and ordering them in
sequences, the persistence of context across turns, and
characteristic actions to manage the interaction itself [28].
A voice command that allow a person to search for infor-
mation on the Internet, or set a reminder in the form of an
alarm, could not be considered a conversation.

Natural language processing has provided intelligent
assistants with powerful tools to analyze spoken and writ-
ten fragments of human language. However, it has not
provided designers with models for how those fragments
of language should be sequenced to create an interaction-
like conversation, defined as a complex system of speech
exchange [28]. Creating a user interface that approximates
this interaction requires modeling human conversation pat-
terns as a reflection of the complexity of the world [29], and
incorporating it into computational interfaces would allow
people to interact with computers by speaking naturally
[30].

Designing natural language voice interfaces requires
knowledge of human conversation, with its turn-taking
systems, sequence organization, and repair mechanisms.
Therefore, researchers Moore and Arar [31] created a conver-
sational framework (NCF for Natural Conversation Frame-
work) that presents a set of patterns that include simplified
forms of natural human conversation patterns. These con-
cepts are based particularly on the area of sociology known
as Conversation Analysis, developed by sociologists Sacks,
Schegloff, and Jefferson [32], providing formal patterns of
how people naturally speak.

3. Related Work

Related work is classified into the following sections:
voice interaction evaluation, chatbots in UX evaluation,
interaction modality comparison, and semantic differential
scales as branching questions.

3.1. Voice interaction evaluation

Research on the evaluation of conversational systems
has adopted multiple methodological approaches. These
studies highlight the importance of multidimensional evalu-
ation methodologies and standardized instruments, while
also noting the limited attention given to how different
dialogue types affect user expectations [33, 34, 35].

Beyond traditional evaluations, conversational inter-
faces have also been explored in specific application do-
mains such as accessibility and healthcare. Prior work
has shown that conversational user interfaces can improve
accessibility for users with disabilities [36], while studies
comparing voice and written responses report comparable
results and support the feasibility of voice-based question-
naires and surveys [37, 38].

Additionally, approaches such as Kansei engineering
have explored the measurement of emotional satisfaction in
voice-based intelligent systems through conversational de-
sign parameters, identifying their influence on dimensions
such as pleasure and reliability [39].
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3.2. Chatbots in UX evaluation

Regarding chatbots, prior research has explored their
use in UX evaluation and survey administration. In [40],
authors investigated the use of chatbots as assistants for
UX evaluators through the Wizard of Oz technique, laying
the groundwork for collaborative tools between humans
and AI in UX evaluation

Studies comparing conversational approaches with tra-
ditional web forms report mixed results. While some
research found no significant advantages of chatbots over
web forms in terms of enjoyment and usefulness [41]. Other
studies reported higher response rates, better data quality,
and lower straight-lining in chatbot-based surveys [42].
Additionally, conversational questionnaires have shown
positive user perceptions in healthcare contexts, where
participants preferred chatbot-based assessments despite
longer completion times [43].

3.3. Interaction modality comparison

In [44], authors assessed the validity and reliability
of data collected through a Google Assistant application
using yes/no questions and Likert scales answered either
by voice or through screen interaction. Results revealed
comparable internal consistency and validity between both
mechanisms.

Similarly, in [45], researchers developed a conversa-
tional survey tool using a chat-like web interface with
traditional written controls such as buttons, sliders, and
multiple-choice questions. Researchers conclude that users
appreciate the conversational form and prefer it over tradi-
tional approaches.

Regarding conversational voice interfaces, previous
studies in healthcare contexts have explored the feasibility
of administering questionnaires through voice interaction.
In [37], authors evaluated multiple questionnaires using
both voice and written modalities, finding that although
oral versions were perceived as more difficult to answer,
the results did not vary significantly between modalities.
Likewise, [46] compared written questionnaires with voice
interfaces using discrete and open responses, reporting
higher correlations between written responses and voice
interactions based on discrete numerical answers.

3.4. Semantic differential scales as branching questions

Finally, it is also worth mentioning related work to
implementing semantic differential scales through two suc-
cessive questions, also called branching questions, since
this technique is part of the voice questionnaire that will
be presented in Section 4.

Previous studies on telephone surveys explored present-
ing attitude questions in two stages: first identifying the
direction of the attitude and then classifying its intensity
[47, 48]. This branching approach was proposed to address
the difficulty of administering semantic differential scales
without visual support. The term branching questions rep-
resents that the wording of the follow-up question varies
depending on the initial response provided.

Research on political preference surveys reported that
breaking down the reporting process into two steps im-
proves the speed, ease, reliability, and predictive validity of

responses [1]. Similarly, studies comparing traditional one-
stage semantic differential scales with two-stage branching
formats found that branching questions generated a higher
percentage of extreme-position responses, suggesting lower
central tendency bias [49].

More recently, branching questions have also been stud-
ied in telephone surveys to analyze whether dividing a
question into several stages reduces unanswered or un-
defined responses [50]. However, these studies were con-
ducted through human-administered telephone interac-
tions, which may affect participants’ responses compared
to conversational systems or self-reported voice-based ques-
tionnaires.

4. Research gap and motivation

UX is commonly evaluated through standardized ques-
tionnaires such as UEQ, AttrakDiff, SUS, and NASA-TLX,
which are traditionally administered using written inter-
faces. At the same time, conversational systems and voice
interfaces have gained relevance in multiple domains, moti-
vating research on conversational questionnaires, chatbots,
and voice-based surveys. Previous studies report promis-
ing results regarding the feasibility, validity, reliability, and
user acceptance of conversational and voice-based data
collection mechanisms, particularly in healthcare and ac-
cessibility contexts. Additionally, branching questions have
been explored as an alternative strategy for administering
semantic differential scales without visual support.

However, despite these advances, limited research has
focused on implementing standardized UX evaluation in-
struments through conversational voice interfaces. Existing
studies mainly evaluate general surveys, health-related
questionnaires, or conversational forms. Little attention
has been given to the voice-based implementation of seman-
tic differential UX questionnaires such as UEQ. Therefore,
this work proposes and evaluates multiple conversational
voice implementations of the User Experience Question-
naire (UEQ), exploring different interaction mechanisms
for administering semantic differential scales through voice
interfaces.

5. Development Process

This section describes the design and implementation
process of the voice-based UEQ versions, including the
conversational mechanisms and interaction patterns used.

The first effort in mapping the UEQ questionnaire to
a voice interface was to design an equivalent version (i.e.,
the questionnaire gives a 7-point scale, then the voice in-
terfaces mapped this 7-point scale), as shown in figure 1.
This implementation, called Voice1-7, is documented and
described in [51].

To create an alternative version of the semantic differ-
ential, each question was implemented as shown in figure
2.

As can be seen, each item is converted into an initial
question in which the direction of the attitude is defined,
and a second branching question is unfolded in which the
participant specifies the intensity of the attitude. If the
participant indicates "neither", the second question is not
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asked. Additionally, the participant could respond to both
branching questions at once in a single expression. For
example, saying "I think this is extremely boring" transmits
both direction (boring) and intensity (extremely), apply-
ing concepts from Conversation Analysis. We called this
implementation Voice2Q.

Figure 1: Direct mapping of the 7-point semantic differential scale to voice
(Voice1-7). In this baseline implementation, users respond to each UEQ
item by speaking a number from 1 to 7, mirroring the structure of the
written questionnaire.

Figure 2: The branched-question approach (Voice2Q). Each UEQ item is
converted into a more natural, conversational sequence: an initial question
to determine the direction of the attitude, followed by a second question
to gauge its intensity. The neutral option ("neither") skips the intensity
question, streamlining the interaction.

Also, as part of the design of these two implementa-
tions, a Wizard of Oz exercise was conducted to compare
user perceptions of both Voice2Q (branching questions)
and Voice1-7 (direct 1 to 7 questions). This version only
included 10 questions of the UEQ. Afterward, participants
assessed the satisfaction and naturalness of both implemen-
tations and were then individually interviewed to explore
their experience further. Results are discussed in Section 6.

Additionally, to explore the UX of Voice2Q, an an-
ticipated UX evaluation was performed using a video
storyboard, showing a person’s interaction with the voice-
implemented assessment questionnaire. The video also
represented conversational elements (e.g., the ability to
request a question to be repeated, correct the previous
response, and request an explanation of the concepts).
Results are also discussed in Section 6.

Subsequently, and based on the results of the Wizard of
Oz exercise and the video storyboard evaluation, complete
implementations were developed for both versions, Voice1-
7 and Voice2Q, using the items from the official Spanish
version of the UEQ [52].

These voice questionnaires were implemented using the
VoiceFlow tool, and two case studies were conducted. The
first case study, documented in [51], compared Voice1-7
with the written version of UEQ. The second case study
evaluated the branched implementation (Voice2Q) and the
results are shown in the Section 6. It is important to notice
that Voice2Q is implemented through a set of conversa-

tional patterns shown in figure 3, based on the framework
presented by Moore and Arar [31].

As can be seen in figure 3, there are three levels in the
conversational patterns. Level 1 (conversational activities)
covers the implementation of the UEQ semantic differential
item converted into the two questions and their variants.
Level 2 (sequence management, marked B1 to B7) includes
activities such as requesting the meaning of a concept or
modifying a given answer. Finally, Level 3 (conversation
management, marked C1 to C6) includes start and end-
of-process interactions, asking the voice assistant what its
skills are or where the participant is in the process of filling
out the questionnaire. The full description of these patterns
is presented in [53].

Figure 3: The conversational pattern architecture of the Voice2Q im-
plementation, based on the Natural Conversation Framework (NCF). It
organizes the interaction into three levels: Level 1 (core conversational
activities for asking UEQ items), Level 2 (sequence management for re-
pairs like repeating a question), and Level 3 (conversation management
for starting and ending the session).

To explore whether visual cues could reduce workload
of the voice-only implementations of Voice2Q, a new vari-
ant was developed: Voice2Q+VC, where the letters "VC"
stand for "visual cues". This new version incorporates min-
imal visual cues only the concepts of the question, similar
to the semantic differential while maintaining voice as the
sole input method. As can be seen in figure 4, visual aids
display the names of the concepts being evaluated and the
participant’s responses, mutating from a voice-only to a
voice-first implementation.

The evaluation of the voice implementations was con-
ducted across two dimensions. First, the validity of Voice2Q
was assessed by comparing its results with those of the
written version of UEQ using a Wilcoxon rank test, and its
reliability was measured through Cronbach’s Alpha coeffi-
cients. Second, the UX, Usability, and cognitive workload
of Voice2Q and Voice2Q+VC were evaluated using three
standardized instruments: AttrakDiff [6] to measure gen-
eral UX, SUS [54] to assess Usability, and NASA-TLX [55]
to quantify cognitive workload. Full results are presented
in Section 6.
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Figure 4: User interface concept for Voice2Q+VC (voice + visual cues).
This voice-first design adds minimal, context-preserving visual aids that
display the current UEQ term pair and the user’s spoken response, aiming
to reduce cognitive load while keeping voice as the primary and sole
input method.

6. Evaluation and Discussion

This section presents the evaluation results across the
different stages of the research, covering the Wizard of Oz
exercise, the anticipated UX evaluation, and the formal
validity and UX assessments of the voice implementations.

6.1. Wizard of Oz

As part of the design phase, a Wizard of Oz exercise
was conducted with 12 participants (8 females and 4 males,
mean age of 29.5 years) to compare Voice2Q and Voice1-7
using 10 items of the UEQ. Afterward, participants assessed
the satisfaction and naturalness of both implementations
and were individually interviewed. Figure 5 shows the eval-
uations of the two versions regarding general satisfaction,
naturality, and ease of use.

Figure 5: Results from the Wizard of Oz pilot study (n=12) comparing
user perceptions of Voice1-7 and Voice2Q. While Voice1-7 was rated as
simpler and easier to use, Voice2Q was preferred by participants who
valued its expressiveness and conversational feel, highlighting a trade-off
between simplicity and engagement.

Both implementations received similar ratings, al-
though Voice1-7 was identified as simpler and easier to
respond to. However, the implementation with two ques-
tions stood out among participants who indicated in the
follow-up interview that they could give their opinion

more expressively and felt part of a conversation. This
trade-off between simplicity and expressiveness motivated
the continued development of Voice2Q as the primary
implementation.

6.2. Anticipated UX Evaluation: Video storyboard

To explore the anticipated UX of Voice2Q, an evaluation
was performed using a video storyboard showing a person
interacting with the voice-implemented questionnaire. The
video also represented conversational elements such as
the ability to request a question to be repeated, correct a
previous response, and request an explanation of concepts.
The storyboard was evaluated by 197 participants using the
written UEQ. However, 49 responses were considered in-
valid due to inconsistencies on three or more scales, leaving
148 valid responses.

Participants ranged in age from 18 to 76 years, with a
median of 22 years. Of the 148 valid respondents, 71 (49.3%)
identified as female, 73 (48.0%) as male, and 4 (2.7%) as
other or preferred not to say. Regarding prior experience
with voice technology, 47 participants reported using voice
assistants or smart speakers often (31.8%), 64 sometimes
(43.2%), and 37 never (25.0%).

The 148 valid responses for the video storyboard were
compared against the UEQ benchmark dataset, which ag-
gregates data from 21,175 participants across 468 studies.
As can be seen in figure 6, Voice2Q obtained “Good” ratings
for the Attractiveness, Perspicuity, and Novelty, and “Above
average” ratings for Efficiency, Dependability and Stimula-
tion. These results provided early evidence supporting the
viability of the Voice2Q approach.

Figure 6: Anticipated UX evaluation of the Voice2Q concept using a
video storyboard (n=148). The mean scores for all six UEQ scales are
compared against the official UEQ benchmark dataset. Chart generated
automatically using the official UEQ Data Analysis Tool [4].

In addition to the UEQ evaluation of the video sto-
ryboard, an open question was included for participants
to freely express their opinion of the voice questionnaire.
Of the 66 participants who provided comments, 48 were
entirely positive (72.7%), 10 entirely negative (15.2%), and
8 combined both perspectives (12.2%). Positive feedback
highlighted that the voice mechanism could benefit users
who find reading difficult, that it allows completing a sur-
vey while doing other activities, and that it makes surveys
feel more engaging and innovative. Negative comments
pointed to the interaction feeling tedious or confusing, and
to the assistant’s voice in the video could be more humane
and pleasant.
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6.3. Validity evaluation

Following the Wizard of Oz and the Video storyboard
activities, full implementations of Voice1-7 and Voice2Q
were developed and evaluated in case studies.

A first case study, documented in [51], compared Voice1-
7 with the written version of UEQ. The evaluation of 40
participants showed no significant difference between the
two implementations, providing initial validity evidence
for the direct scale mapping approach.

A second case study evaluated Voice2Q with 40 Com-
puter Science students, ages ranging from 20 to 33, with
a median of 21. Of all participants, 80% were male, 15%
female, and 5% indicated other or undisclosed.

These participants evaluated two products, alternating
the voice-enabled version Voice2Q with the traditional writ-
ten version, which we call UEQ-W. A Wilcoxon rank test
for independent samples was conducted between UEQ-W
and Voice2Q data, finding no significant differences in
the responses of the six scales of UEQ. Since no p-value
was significant, it was not considered necessary to apply a
correction for multiple response variables. The information
of the means and variances for each implementation scale
can be seen in table 1, as well as the Wilcoxon test p-value,
which shows that there is no significant difference between
both implementations.

Table 1: Means, Variances, and Wilcoxon rank test for independent sam-
ples of UEQ-W and Voice2Q.

UEQ Scale UEQ-W
Mean (Var)

Voice2Q
Mean (Var)

Wilcoxon
p-value

Attractiveness 1.38 (1.26) 1.38 (0.60) 0.7650
Perspicuity 1.31 (1.44) 1.24 (0.69) 0.5174
Efficiency 0.84 (1.12) 0.61 (0.59) 0.2174
Dependability 0.81 (1.20) 0.66 (0.57) 0.4959
Stimulation 1.32 (1.68) 1.04 (0.70) 0.1088
Novelty 1.71 (1.39) 1.59 (0.77) 0.3241

In order to assess the reliability of the Voice2Q instru-
ment per voice, Cronbach’s Alpha coefficients of the six
UEQ scales were calculated for Voice2Q, based on the cor-
relations between the items of each scale. It is worth noting
that the UEQ questionnaire has 26 questions: 6 questions
for the Attractiveness scale, and 4 for the 5 scales: Perspi-
cacity, Efficiency, Dependability, Stimulation, and Novelty.
For each of these six scales, UEQ calculates Cronbach’s
Alpha Coefficient as a measure of scale consistency.

Table 2: Comparison of the Cronbach’s Alpha coefficients for the Voice2Q
version with the test cases presented in the founding paper of UEQ in
Spanish.

UEQ Scale Case 1 UEQ
Spanish

Case 2 UEQ
Spanish Voice2Q

Attractiveness 0.85 0.83 0.82
Perspicuity 0.59 0.71 0.73
Efficiency 0.74 0.72 0.63
Dependability 0.48 0.55 0.45
Stimulation 0.75 0.78 0.77
Novelty 0.64 0.71 0.87

The values of the Cronbach’s Alpha coefficients for
Voice2Q are within the expected ranges, if compared with
the coefficients presented by the article that describes the
official version of UEQ in Spanish [52], as shown in table
2. In the cited article, two case studies are presented to
validate the UEQ translation to Spanish: a first case in
which 94 participants evaluated the UX of amazon.com,
and a second case in which 95 participants evaluated the
Skype program. Authors affirm that these coefficients are
appropriate to demonstrate the reliability of the instrument,
indicating that the scales are sufficiently consistent. As
can be seen, the coefficients obtained with the Voice2Q
instrument are similar.

6.4. UX, Usability, and Workload Evaluation

The Voice2Q instrument was evaluated with three dif-
ferent instruments: AttrakDiff questionnaire [6] to measure
general UX, SUS [54] for Usability, and NASA-TLX [55]
for the specific workload. This evaluation was carried out
with 30 participants (different from the 40 participants of
the validity evaluation), Computer Science students, aged
between 20 and 34 years, with a mean of 22.23 years, 23
male (76.7%) and 7 female (23.3%). To measure general
UX, these 30 participants compared the use of the written
questionnaire UEQ-W and the voice questionnaire Voice2Q,
using the standardized AttrakDiff questionnaire.

The AttrakDiff questionnaire evaluates four compo-
nents. Pragmatic Quality (PQ) measures whether a prod-
uct is predictable, confusing, complicated, among others,
Hedonic Stimulation (HQ-S) evaluates feelings associated
with the product, such as whether it is perceived as boring,
interesting, novel or disappointing. Hedonic Identification
(HQ-I) measures the ability of a product to connect us with
other people instead of isolating them. And Attractive-
ness component (ATT) represents the overall value of the
product based on the perception of pragmatic and hedonic
qualities.

As can be seen in figure 7, UEQ-W showed an advan-
tage in PQ, while Voice2Q received the highest rating in
HQ-S. Values for HQ-I and ATT were similar across both
implementations.

Figure 7: Comparison of the four AttrakDiff scales for UEQ-W (written)
and Voice2Q (voice). PQ, HQ-I, HQ-S, ATT stand for Pragmatic Quality,
Identification of Hedonic Quality, Stimulation of Hedonic Quality, and
Attractiveness, respectively. Chart generated automatically using the
official AttrakDiff Data Analysis Tool [6].

www.jenrs.com Journal of Engineering Research and Sciences, 5(6): 15-26, 2026 20

https://www.jenrs.com


I. Diaz-Oreiro et al., Beyond Written Surveys

Additionally, AttrakDiff classifies the analyzed prod-
ucts in a matrix whose vertical axis depicts the Hedonic
quality (considering both Identification and Stimulation)
while the horizontal axis represents the Pragmatic quality.
Depending on the dimensional values, the product will
be in one or more regions. Figure 8 shows that AttrakDiff
classifies Voice2Q questionnaire as neutral with a tendency
towards the self-oriented region, while the written UEQ-W
questionnaire is task-oriented.

Figure 8: Comparison of Pragmatic and Hedonic Qualities for UEQ-W
(written) and Voice2Q (voice). The UEQ-W is classified as task-oriented
and the Voice2Q is classified as neutral. Chart generated automatically
using the official AttrakDiff Data Analysis Tool [6].

Regarding the specific mental workload, the 30 partici-
pants filled the NASA-TLX standardized questionnaire [55],
composed of six questions presented as 21-point Likert
scales, in which meaning is only shown at the two extremes.
Based on these questions, NASA-TLX calculates a general
value between 0 and 100, which is established as a bench-
mark for the workload of the task. Low values correspond
to low mental and physical demands, little frustration and
success when performing the task.

The overall NASA-TLX score for Voice2Q is 29.7, cal-
culated independently to enable comparisons with other
systems that perform similar tasks. For comparison, an
evaluation of the written UEQ-W was carried out, with
26 participants (Computer Science students, ages ranging
from 19 to 28, with a median of 21 years, 85% male and 15%
female) different from the participants of the two previous
evaluations. NASA-TLX overall value was 25.3, lower than
the 29.7 result for Voice2Q. Additionally, the average time
required to complete Voice2Q was 9:44 minutes, while
average time to complete UEQ-W was 2:21 minutes.

It is clear that it requires a considerably longer comple-
tion time when Voice2Q is used. However, this could be
due to the learning curve of using such interfaces. Further-
more, the improvement in accessibility and overall User
Experience might balance the completion time, especially
if it decreases over time.

As for the Usability evaluation, the System Usability
Scale (SUS) was used. This questionnaire has ten items in
the form of a five-point Likert scale, to which an arithmetic
formula is applied to generate a value between 0 and 100

that represents the global value of system Usability. Par-
ticipants respond by marking one of five values on a scale,
in which only the extreme values of Strongly disagree and
Strongly agree are presented. Five of these statements are
written in positive terms and five in negative terms, to avoid
straight-lining (the tendency to mark answers down on-
line without reasoning each question individually), which
could occur in some participants if all the questions were
written with the same polarity.

A Usability evaluation of Voice2Q was carried out with
the 30 participants, where the overall SUS result obtained
is 69.7, which is in the lower part of the "Good" category,
if compared with the interpretation guide for SUS values
[54]. As a comparison, in an evaluation conducted with
the 26 participants previously mentioned, the written ques-
tionnaire UEQ-W obtained an overall SUS rating of 77.2,
which is also located in the “Good” category.

Regarding the validity and UX evaluation of Voice2Q,
two interesting points to highlight are the inconsistencies
that appear in Voice2Q compared to the written version
UEQ-W, and the dispersion of UEQ scales mean responses.
Inconsistencies are identified at scale level for each partic-
ipant. The heuristic applied is as follows: responses to
items within scale should not differ by more than three
points between the highest value and the lowest value of
the 7-point scale. If a participant presents inconsistencies
in three or more UEQ scales, their answer is considered
critical, and UEQ suggests removing it from the evaluation.

It can be seen in table 3 that Voice2Q presents sig-
nificantly fewer inconsistencies than the written version
UEQ-W, both at the total level (responses in the six scales for
the 40 participants represent 240 possible inconsistencies)
and at the level of responses considered critical.

Table 3: Inconsistencies identified in UEQ-W and Voice2Q.

Format Inconsistencies Critical answers
UEQ-W 37/240 (15.4 %) 5/40 (12.5 %)
Voice2Q 17/240 (7.1 %) 0/40 (0.0 %)

As for the mean responses of the UEQ scales, the
Voice2Q means appear with a smaller dispersion than
those presented in UEQ-W: the interquartile ranges are
smaller and the minimum and maximum values of these
averages are not as far apart, as shown in figure 9.

6.5. Evaluation of Voice2Q+VC

To address challenges identified in the voice-only
implementation —particularly mental workload and ex-
tended completion time— a new variant was developed:
Voice2Q+VC. This enhanced version incorporates mini-
mal visual cues while maintaining voice as the sole input
method, without compromising the voice-first interaction
paradigm.

A study with 20 participants evaluated Voice2Q+VC
across three dimensions: general UX using the AttrakDiff
questionnaire, workload using NASA-TLX, and Usability
using SUS.

As can be seen in table 4, workload assessments re-
vealed a NASA-TLX score of 27.2 for Voice2Q+VC, lower
than the 29.7 for Voice2Q and approaching the 25.3 score
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Figure 9: Compared scale dispersion of mean responses for UEQ-W and Voice2Q.

of UEQ-W. This reduction in workload was particularly
notable in mental demand and frustration. Usability, mea-
sured by SUS, rated Voice2Q+VC at 78.1, higher than 69.7
for Voice2Q and slightly surpassing UEQ-W’s score of 77.2.
Additionally, the time required to complete Voice2Q+VC
averaged 6:42 minutes, shorter than Voice2Q’s 9:44 minutes,
though still longer than UEQ-W’s 2:21 minutes.

As for the UX evaluation, figure 10 presents the com-
parison for the four AttrakDiff scales. Results show that
in general UX, Voice2Q+VC outperformed the traditional
written UEQ-W in Hedonic quality metrics, particularly
Hedonic stimulation, while showing slight disadvantage
in the Pragmatic quality.

Table 4: Usability, Workload, and completion time for the three imple-
mentations of UEQ: written, voice only and voice with visual cues.

Questionnaire
Implementation

SUS
Score

NASA-TLX
Score

Average
Completion

Time
UEQ-W 77.2 25.3 2.21 min
Voice-2Q 69.7 29.7 9.44 min
Voice-2Q+VC 78.1 27.2 6:42 min

Additionally, figure 11 shows a comparison between the
AttrakDiff Portfolio-presentation between Voice2Q (in blue)
and Voice2Q+VC (in green), where the implementation
with visual cues moved closer to the "desired" quadrant,
indicating an improvement in overall UX.

These findings suggest that the addition of visual cues in
Voice2Q+VC effectively mitigates some challenges of voice-
only interfaces while preserving the natural interaction
advantages inherent to voice-first systems.

As a final note, table 5 shows the number of participants
covered in this study, for design and evaluation phases.
Table 5 includes the 40 participants who validated the direct
Voice1-7 implementation, work described in detail in [51].

Figure 10: Comparison of the four AttrakDiff scales for UEQ-W (written)
and Voice2Q+VC (voice + visual cues). PQ, HQ-I, HQ-S, ATT stand
for Pragmatic Quality, Identification of Hedonic Quality, Stimulation
of Hedonic Quality, and Attractiveness, respectively. Chart generated
automatically using the official AttrakDiff Data Analysis Tool [6].

Figure 11: Comparison of Voice2Q and Voice2Q+VC AttrakDiff quality
matrix. Voice2Q+VC is almost considered desired or self-oriented. Chart
created from two charts generated by AttrakDiff’s official data analysis
tool [6].
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Table 5: Number of research participants, by phase and activity.

Phase Activity/Implementation Number of
participants

Design Wizard of Oz/Voice2Q
VideoStoryboard/Voice2Q

12
197

Evaluation

Validity/Voice1-7
Validity/Voice2Q

UX, Usability/Voice2Q
UX, Usability/Voice2Q+VC

40
40
30
26

Total 345

7. Conclusions

The results of this research show that a version of the
UEQ questionnaire, whose capture mechanism is done by
voice, provides results without significant differences from
an evaluation of the same product using the traditional writ-
ten UEQ. In addition, the results are appropriate in terms of
the reliability of the questionnaire, comparing Cronbach’s
Alpha coefficients with the coefficients presented in the
founding paper of UEQ in Spanish [52].

In terms of overall UX, the traditional written UEQ-W
outmatches Voice2Q in AttrakDiff Pragmatic quality, while
Voice2Q performs significantly better in Stimulation qual-
ity. The qualities of identification and attractiveness would
be equivalent. Therefore, UEQ-W would be more task-
oriented, while Voice2Q would be more self-oriented, in
terms of the theoretical model of UX presented in [56]. The
version with visual cues (Voice2Q+VC) outperformed writ-
ten UEQ-W in both Hedonic quality metrics, stimulation
and identification, and also in Attractiveness, while slightly
underperforming in the Pragmatic quality. Voice2Q+VC
would also perform better in the portfolio-representation of
the AttrakDiff evaluation, balancing the self-oriented and
task-oriented classifications, almost reaching the desired
quadrant.

Regarding the complementary evaluation of Usability
using SUS scores, all three questionnaires correspond to
the "Good" range of the general interpretation guide of
SUS, Voice2Q+VC being the questionnaire with the highest
score (78.1), followed by UEQ-W (77.2), and finally Voice2Q
(69.7). In terms of specific workload, the traditional written
UEQ-W outperforms both voice implementations, although
Voice2Q+VC comes close to overall NASA-TLX score for
UEQ-W (27.2 versus 25.3). A similar performance is seen in
terms of average time to complete the questionnaire, with
UEQ-W having the shortest time compared to the two voice
implementations.

Although voice implementations require more time for
the participant to complete, it is important to mention that
the responses show significantly fewer inconsistencies than
those obtained with the written UEQ-W questionnaire, and
the means of the responses obtained with Voice2Q show
smaller dispersion than those obtained with UEQ-W.

In summary, the results obtained with the Voice2Q im-
plementation are promising, in the sense that voice could
be used as an alternative method for capturing responses
for UX evaluations, with results similar to those obtained
with the written version of UEQ and, at the same time,
with fewer inconsistencies in participants’ responses.

This research demonstrates that voice-based implemen-
tations of UX questionnaires, such as Voice2Q, are valid

and reliable alternatives to traditional written formats. The
inclusion of conversational patterns and branching ques-
tioning ensures accurate and engaging user interactions,
reducing inconsistencies and reducing response dispersion.
While Voice2Q offers significant advantages in Hedonic
qualities like stimulation and identification, its limitations
in Pragmatic efficiency highlight opportunities for enhance-
ment.

The development of Voice2Q+VC, incorporating mini-
mal visual cues, addresses some of the Voice2Q (voice-only)
limitations by lowering mental workload and reducing
the completion time, while maintaining the core bene-
fits of voice implementation. Compared to Voice2Q, the
Voice2Q+VC variant moves closer to the ideal balance
of pragmatic and hedonic qualities, as evidenced by its
improved scores in AttrakDiff, NASA-TLX, and SUS evalu-
ations.

7.1. Limitations

It is important to mention that generalization is not the
goal of this research. Due to the sampling of participants
and experiments conducted, we acknowledge that this ex-
ploration provides initial empirical evidence supporting
different ways to collect UX evaluation responses using
voice interfaces.

Furthermore, this study did not aim to evaluate the
effectiveness of voice interfaces in a broad sense. As such,
we recognize that further evaluations considering the role
of voice inputs and outputs (e.g., volume, pitch and clarity)
could further be considered. While this limitation may
affect the experimental experiences of the study, it does
not compromise the internal validity or the integrity of our
findings.

Finally, even though it could be considered a limitation,
the number of people that participated in this study is con-
sistent with the literature. The participation of sample sizes
for standardized questionnaires is consistent according to
[7] and for NASA TLX according to [57].

7.2. Future work

As future work, several lines of research are identified
from this work. Firstly, it is possible to extend the research
on voice implementations of UX evaluation questionnaires
with the incorporation of other identifiable patterns. For
example, variant described in [58] implements the seman-
tic differential as branching questions. In this approach,
when a participant selects the central or neutral option, a
follow-up question is posed to determine whether there
is any slight tendency of the attitude towards one side
of the scale. The three central positions of the semantic
differential would be represented by the central option and
its adjacent positions. If the participant initially selects a di-
rection, the follow-up question offers two intensity options,
for example very much and extremely, corresponding to
the two outer boxes on each side of the scale. This im-
plementation, different from the one used in this research
work, would emphasize identifying whether the branching
questions are prone to a central tendency of the responses.

Another variant to consider is the voice implementation
of the official short version of the UEQ [14], which has eight

www.jenrs.com Journal of Engineering Research and Sciences, 5(6): 15-26, 2026 23

https://www.jenrs.com


I. Diaz-Oreiro et al., Beyond Written Surveys

items compared to the usual 26-item questionnaire. These
eight items are only presented in three scales: a Pragmatic
scale averaging four of the items, a Hedonic scale, with the
other four items, and a Global scale with the average of the
eight items. The creators of UEQ recommend using this
questionnaire only in situations where a full UEQ cannot
be administered, mainly due to issues related to the time it
takes to complete the questionnaire, since it does not allow
for detailed measurement of the six subscales present in the
original UEQ. The short version UEQ-S only allows for ap-
proximate measurement in higher-level meta-dimensions,
which provides less detail than the information provided
for the six subscales. This is consistent with what was stated
in [59] on the ability of the traditional UEQ to measure the
three most important aspects of the UX model proposed
in [56]: Pragmatic quality, Hedonic quality, and General
attractiveness.

In this same line of work, a version of the complete
UEQ could be implemented, but as the user’s responses
are collected, it would be calculated whether the values of
the scale items are consistent for the scale (i.e., they do not
generate inconsistencies). If after collecting, for example,
three of the four items of a scale, the responses are strongly
related, the fourth item of that scale could be omitted,
dynamically reducing the length of the questionnaire.

Another evaluation that could be carried out is a study
with participants using the voice-implemented question-
naire more than once at different times, so that the impact of
familiarity with the instrument, the time to fill out the ques-
tionnaire and the specific workload can then be measured.
Until now, the evaluations have been cross-sectional, where
participants are confronted with the voice questionnaire for
the first time, compared to the written version of the ques-
tionnaire, which shares many formatting elements with
other questionnaires that participants have used before and
to which they are already accustomed.

Another line of research would be the identification of
conversational patterns that convert to voice other ques-
tion formats, for example Likert scales, which are present
in standardized questionnaires such as the meCUE, the
SUS questionnaire, and the NASA-TLX. A study of this
type would help identify the challenges of this transforma-
tion and eventually also propose voice variants for these
questionnaires.

Finally, it is considered pertinent to explore the adap-
tation of some of the elements used in the voice imple-
mentations of this research work to questionnaires with
visual representation, for example through a Web page.
For example, branching questions could be used instead of
presenting the semantic differentials of the UEQ in their
traditional form, so that the direction of the attitude is sep-
arated from the intensity of the attitude. These branching
questions would appear dynamically as the questionnaire
is filled out. In addition, the pattern in which the concepts
being asked are explained could also be implemented. The
questionnaire could be designed so that, if the participant
hovers the mouse pointer over the concepts being asked, a
dialog box is displayed with the description of the concept
in the context of the UX evaluation, thus helping reduce
ambiguities and obtain higher quality responses.
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rent study are not publicly available but can be provided
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the results.
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