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Abstract

This research paper focuses on the accuracy and
limitations of user values elicited through a textual
interface with questions asked in isolation. The pri-
mary objective was to conduct a user study using a
textual interface that uses questions in isolation to
assess the effectiveness and accuracy of this inter-
face type and questioning style. The study involved
exploring various scenarios and associated user val-
ues, as well as comparing the textual interface with
graphical and audio interfaces tested in four related
studies. The user study consisted of 15 participants
who interacted with the textual interface. After-
wards, they were tasked with judging and adapting
their behaviour models while also evaluating the in-
terface’s usability. The findings indicate that while
the textual interface demonstrates decent usability,
participants did not perceive a strong need for the
current system and that compared to other inter-
face types, the textual interface does not yield the
most accurate results. This research provides in-
sights into the usability and limitations of a textual
interface for eliciting user values. It emphasizes the
need for further exploration and development of al-
ternative interface types to enhance accuracy and
user engagement.

1 Introduction

Behaviour support applications have gained significant inter-
est and recognition in recent years due to their potential in
providing personalized and flexible support to users [10]. To
effectively assist users, these applications must understand
user preferences, consider contextual factors, and make de-
cisions based on user values. User models that incorporate
specific user values have been shown to enhance the perfor-
mance of behaviour support agents across various domains,
including health behaviour change, games, and education [5;
6; 12]. However, a major challenge for these current appli-
cations is to accurately and efficiently elicit and update these
user values in real-time.

The primary focus of this research paper is to address the
question: ”Are the user values elicited by a textual interface
accurate?”. The main objective is to conduct a user study with
a textual interface that asks questions in isolation and analyse
its results to find out the effectiveness and accuracy of using
this type of interface and questioning style. To achieve the re-
search goal, possible scenarios and user values will be identi-
fied and defined. This will involve exploring various scenar-
ios and understanding the values associated with them. Sec-
ondly, the focus will be on determining the most user-friendly
and effective way to present the textual interface. Thirdly,
the concept of questions in isolation will be explored as a
means to elicit user values. The purpose is to understand how
these questions can effectively capture user values. Fourthly,
a framework will be developed to measure the effectiveness
of the textual interface. This will involve defining appropriate
metrics and evaluation methods. Finally, potential limitations

related to using a textual interface will be identified and ana-
lyzed.

The main contributions of this research include insights
into the accuracy of user values elicited through a textual in-
terface and an understanding of the limitations and challenges
of using such an interface. This research also explores other
aspects of using a textual interface for value elicitation, such
as the utilization of questions in isolation and the overall user-
friendliness and effectiveness of the interface. These contri-
butions aim to provide a starting point for further research in
personalized behaviour support applications.

The remainder of this paper is structured into the following
sections: Section 2 presents the background and previous re-
search done regarding value elicitation. This section will also
address relevant research, but out of scope for this study. Sec-
tion 3 describes the methodology and design of the user study,
including a description of the textual interface, the evalua-
tion method, and the data collection process. Section 4 will
present the results of the user study and Section 5 discusses
the findings of the user study along with its limitations. Sec-
tion 6 will look deeper into the way the user study has been
conducted and how this follows the rules for Responsible Re-
search and finally, Section 7 presents the conclusions of this
research and recommendations for future research.

2 Background and related work

This background information section of the research paper
provides an overview of the previous research conducted in
the field, highlights the specific aspects that are relevant to
the current study, and identifies important research that is out
of scope or not applicable.

2.1 Previous research on value elicitation

The field of value elicitation and behaviour modelling has
been the subject of interest for some time, with numerous
studies exploring different methodologies and approaches.
In this section, we provide an overview of key findings and
methodologies from previous research that are relevant to the
current study.

Cranefield et al. [5] conducted a study on value-based plan
selection in BDI (Belief-Desire-Intention) agents using be-
haviour tree modelling. Their research focused on using val-
ues in the decision-making process of intelligent agents and
selecting appropriate plans based on these values. The paper
by Berkaa et al. [2] on misalignment in user model elicita-
tion via conversational agents, contributes to the understand-
ing of user behaviour modelling and using behaviour trees.
The study also shows the challenges and misalignments that
can arise when trying to elicit user values through a conversa-
tional interface. In the study conducted by Tielman et al [12],
behaviour trees are utilized to derive norms from actions, val-
ues, and context. The research helps to understand how these
norms can be derived by considering the underlying values
and the context in which the actions occur, indicating that the
environmental context plays a crucial role in how values are
influenced.

In terms of user value elicitation and behaviour modelling
using different kinds of interfaces, there were limited pa-



pers regarding the use of textual interfaces. However, stud-
ies have explored other types of interfaces, such as graphi-
cal interfaces, serious games, the previously mentioned con-
versational interface and general electronic partners for value
elicitation[1; 2; 10]. These studies emphasize the significance
of interactive and engaging methods for capturing user be-
haviour and values.

Unfortunately, limited research exists on the use of ques-
tioning in isolation. However, Berkaa et al. [2] found that
users initially experienced confusion with certain questions
in their study on conversational interfaces. This highlights
the importance of formulating clear questions in the textual
interface of the current research, to ensure comprehension.

2.2 Related work

While Schwartz’s work on values [11] is highly relevant to
the field of value elicitation, it is important to acknowledge
that it is not directly applicable or included in this current re-
search. Schwartz’s theory of basic human values provides a
comprehensive framework for understanding and categoriz-
ing values based on underlying motivations. However, this
study focuses on specific user values within the domain of
health behaviour and the utilization of behaviour trees for
value elicitation. As Schwartz’s work does not provide this
level of specificity required for the current research objec-
tives, it is considered out of scope.

3 Methodology

This section will describe the method used for the identifi-
cation of relevant user values and scenarios, the design and
development of the textual interface and the questions in iso-
lation, the evaluation methods of the results to measure the
accuracy of the user value elicitation process, the preparations
for the user study, and the procedure of the user study.

3.1 Identification of relevant user values and
scenarios

The identification of relevant user values and scenarios was a
collaborative effort between four other related studies [7; 9;
13; 14]. The aim was to determine the values that are par-
ticularly relevant in the context of health and to create sce-
narios that would indicate potential misalignments between
these values and health-related actions.

The main value considered in this research is Health, and it
is accompanied by several other values, namely Enjoyment,
Comfort, Wealth, Career, Social Acceptance, and Safety.
These values were selected based on their potential influ-
ence on the choices an individual would make to consider
unhealthier choices over healthier choices.

To generate relevant scenarios that would illustrate the mis-
alignment between values and health-related actions, five big-
ger scenarios were created, each with multiple smaller mis-
alignment scenarios. These scenarios describe various as-
pects of health improvement, including drinking more water,
exercising, eating more healthily, maintaining a better sleep
schedule, and improving mental health. After discussion, the
four scenarios described in the tables of Table 1 had been cho-
sen to be used for the user experiment. A scenario exists of
the following components:

Scenario 1 Scenario 2

Main Goal Improve Health Improve Health
Personal Goal Increase water intake Run 3km daily

Alternative Drink sugary drinks Watch a movie

Context Attending a party Bad weather

Affected Values | Health, Enjoyment, Social Acceptance | Health, Enjoyment, Safety, Comfort

(a) Summarized scenario descriptions of Scenario 1 and Scenario 2.

Scenario 3 Scenario 4

Main Goal Improve Health Improve Health
Personal Goal Maintain more nutritious diet Improve sleep schedule
Alternative Eat fast-food Stay up late

Context Dining with friends at a restaurant ‘Work deadlines

Affected Values | Health, Enjoyment, Social Acceptance, Wealth | Health, Wealth, Career

(b) Summarized scenario descriptions of Scenario 3 and Scenario 4.

Table 1: Summarized scenario descriptions

¢ The Main Goal. This is the same for all scenarios,
which is Health improvement.

¢ The Personal Goal. The action the user takes to reach
their Main Goal.

¢ The Alternative. The action which is in direct contrast
to the Personal goal. It is an action that does not help to
reach the Main Goal.

* The Context. A situation or reason why the user would
choose the Alternative

* The Affected Values. All values that are affected ei-
ther positively or negatively when choosing the Personal
Goal or the Alternative.

3.2 The textual interface prototype and questions

To save development time and ensure a user-friendly experi-
ence, the online chatbot builder, Landbot [8], was chosen for
creating the textual interface. Landbot is a platform that al-
lows users to create interactive conversational interfaces. It
can be accessed online, making it convenient for participants
to fill out and providing easy data collection and storage for
efficient result management. Using a chatbot offers the ad-
vantage of simulating a conversation rather than a form-based
interaction, creating a more engaging and personalized expe-
rience. The clean and minimalist design of the chatbot inter-
face that can be seen in Figure 1 was deliberately chosen to
minimize distractions and maintain user focus on answering
the questions effectively.

enjoyable is drinking water, in general?

one of the following options:

()

Figure 1: Textual interface prototype, made using Landbot chat
builder.

The formulation of the questions for each scenario has



been done in collaboration with the related studies [7; 9; 13;
14]. The questions in this textual interface were designed to
be asked in isolation, focusing on a single value in a specific
situation. As an example, let’s consider Scenario 1, where the
Personal Goal is to increase water intake. One of the ques-
tions asked in the textual interface was: “How enjoyable is
drinking water, in general?” The participants were instructed
to select one of the following options: ”Not at all enjoyable,”
”Not really enjoyable,” ”Neutral,” ”Somewhat enjoyable,” or
”Very enjoyable.” By asking questions in isolation, the par-
ticipants are forced to think about that specific value in that
specific situation. For each general and context-based situa-
tion, a question about the Personal Goal and the Alternative
must be asked, resulting in a total of four questions per Af-
fected Value.

3.3 Evaluation methods of collected results

The participants’ choices and responses were used to de-
velop and compare user models, representing their behaviour
within behaviour trees. The general, context-based and user-
optimized user values were compared using two different
strategies to measure the accuracy of the textual interface in
capturing and representing user values.

‘ Drink water ‘ ‘ Drink water ‘

! ! ! !
5 0 10, 5

Figure 2: Simplified user model, modelling only the Enjoyment of
drinking water or soda given the context of a party with values
changed by the user in the left model.

Drink Sugary drink Drink Sugary drink

The first strategy involved calculating the Hamming dis-
tance between the user value trees. The Hamming distance
measures the dissimilarity between two objects [3]. In this
research, these objects are the trees and by counting the num-
ber of different values between them the Hamming distance
is calculated. In this analysis, one changed value was con-
sidered to have a Hamming distance of 1. Consider the two
extremely simplified behaviour trees in Figure 2 for Scenario
1. In these trees, only the Enjoyment value is given. For
this tree, the participant decided that the values elicited by
the interface were not fully correct and changed them. The
enjoyment of drinking water with and without the Context of
a party has changed, and the enjoyment of drinking soda at a
party has changed. This means that the Hamming distance is
3, as the user changed three values.

The second strategy involved comparing the absolute to-
tal changes made between the two trees. For Figure 2,
the total change would be abs(+5) + abs(—5) + abs(+5).
By combining this strategy with the Hamming distance, it
was possible to calculate the average value change per edge

within the behaviour tree. For the simplified behaviour tree

in Figure 2, the average value change per edge would be
abs(+5)+abs(—5)+abs(+5)
3

To further assess the accuracy of eliciting user values, the
results of this study were compared with the four related re-
search studies, also part of the TU Delft Research Project [7;
9; 13; 14]. These related studies also explored the accuracy
of user value elicitation, only using different questioning con-
texts or interfaces. To investigate the potential impact of dif-
ferent interfaces on user values, each researcher of the related
study participated in all other studies. This way, a comparison
of accuracy can be made between these interfaces.

Lastly, to evaluate the usability of the textual interface, the
participants were asked to complete a System Usability Scale
(SUS) survey in Microsoft Forms. The SUS survey is a re-
liable usability scale that is often used to assess the usability
and user-friendliness of the interface [4]. It consists of a set of
statements related to usability and the participants were asked
to rate their level of agreement with each statement using a
scale from one to five.

3.4 The user study

The user study was conducted in three steps. The first step
involved selecting the appropriate participants for the study.
The second step focused on preparing and informing the se-
lected participants about the experiment, ensuring they had a
clear understanding of the procedures and expectations. Fi-
nally, the third step was the actual execution of the experi-
ment.

User study participants

To evaluate the effectiveness of the textual interface, a user
study was conducted involving a group of 15 technologically
literate individuals between the age of 20 and 65. Out of these
participants, 11 exclusively tested the textual interface, while
four participants also tested one other textual, two graphical
and one audio interface.

User study preparations

Before the start of the experiment itself, each participant was
briefed on how long the experiment would take. They were
also requested to complete a Human Research Ethics (HREC)
form, specially designed for this research and approved by
TU Delft. This form ensured that participants provided their
informed consent to participate in the study, demonstrating
their understanding of the study’s purpose, procedures, and
potential risks or benefits.

User study procedure

During the study, participants interacted with the interface
and were instructed to provide truthful answers to the pre-
sented questions. Throughout this interaction, a researcher
was present to collect the answers and develop corresponding
behaviour trees for each participant, scenario, and context.
The actions of the researcher remained out of sight of the par-
ticipant to ensure unbiased responses. If the participant chose
to do the experiment by themselves at home, the researcher
remained available via online communication.



Upon answering all the questions within each scenario, it
was explained to the participants how the modelling of be-
haviour trees works. They were presented with their own user
models based on their responses in the textual interface. In
the cases where participants disagreed with their model, the
participant could indicate how and why they would make ad-
justments according to their perception of their values. The
user then changed the values in the initial model and both
models were saved. 0

In the final step of the user study, the participants were re-
quested to complete the SUS survey. The participants who
tested all five interfaces were asked to fill out the SUS survey
for each interface individually.

Hamming distance per participant
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Figure 3 displays the Hamming distances, value differences
and average value differences per value change of the par-
ticipants. It is important to note that the participant data is
presented in a randomized order.

The Hamming distance of participant number 4 is the high-
est compared to other participants, but in Figure 3c it can be
seen that the average value difference per value change for
participant number 4 is not significantly higher than that of
the other participants. This means they changed relatively (c) Average value difference per changed value of
more values but with small steps. Interestingly, participant all participants.

13 has a very high value difference and also a high value dif-
ference per value change. This suggests that this participant
made larger changes to their values.

Additionally, participant 8 is noteworthy. This participant

Value difference per value
change

Figure 3: Collected data of all participants

Sample Size | Mean | Median | Standard Deviation

has a Hamming distance of 3, a value difference of 16, and an 15 507 5 181

average difference per value change of 3. This participant is

one of the participants that did not agree with only changing (a) Total average Hamming distance of all results.

the values by multiples of 5. They wanted to change their Sample Size | Mean | Median | Standard Deviation

values with multiples of 2, which explains the inconsistency 15 30.87 | 25 13.43

in the data in Figure 3. (b) Total average value difference of all results.
Lastly, some of the calculated statistical data is shown in Sample Size | Mean | Median | Standard Deviation

Table 2. Here can be seen that the mean and median of the 15 6.09 5.71 1.47

Hamming distance and the total average value change per
changed value are quite close to each other and that this is
not the case for the total value differences. Additionally, Ta-
ble 2b shows a relatively high standard deviation for the value Table 2: Calculated statistical data of all results.
difference. This can also be seen in Figure 3b, as the results

of each participant differ quite a lot compared to Figure 3a

and 3c.

(c) Total average value difference per changed value of
all results.



4.2 Results of the collaborative study

This research was conducted in collaboration with four re-
lated studies that focused on evaluating the accuracy of user
values elicited through different interfaces and questioning
structures. Specifically, this research project focused on a
Textual interface with questions in Isolation (TI), while the
other studies explored a Textual interface with questions in
Comparison (TC), a Graphical interface with questions in Iso-
lation (GI), a Graphical interface with questions in Compari-
son (GC), and an Audio interface with questions in Isolation
(AD). In this section, we present the combined results of the
four participants who took part in all five studies, followed by
a statistical summary of the individual results for each of the
five studies.

Results of the participants participating in all five studies
Firstly, it is important to note that the participants who partic-
ipated in all studies, were the researchers themselves. Table
3 presents the average results of all interfaces.

The Al yields the highest accuracy, as it shows minimal
differences between the original and changed values. On the
other hand, the GC shows the most changes, although the av-
erage value change per edge is less than the TC.

Hamming Distance | Value Difference | Value Difference per Changed Value
TI 6.5 40 6.15
TC 6.75 55 8.15
GI 3.5 17.5 5
GC 8 50.5 6.31
AT 0.5 2.5 5

Table 3: Averages of the data of the four participants who had to
do all five interfaces: Textual in Isolation, Textual in Comparison,
Graphical in Isolation, Graphical in Comparison and Audio in
Isolation.

Individual results of the collaborative studies

The researchers from each study collaborated and shared their
respective statistical data. Each study involved 15 partici-
pants, with 4 participants overlapping across all studies, and
11 different participants for each individual study. However,
not all researchers calculated the average value difference per
changed value. As a result, the value differences per changed
value in Table 4 are calculated by dividing the mean value
differences by the mean Hamming distances, as described in
Section 3.3.

Hamming Distance | Value Difference | Value Difference per Changed Value
TI 5.07 30.87 6.09
TC 0.80 9.67 12.09
GI 1.30 8.00 6.15
GC 5.33 36.87 6.92
AT 3.60 13.50 3.75

Table 4: Averages of all data of all five Research Projects: Textual in
Isolation, Textual in Comparison, Graphical in Isolation, Graphical
in Comparison and Audio in Isolation.

From Table 4, it is evident that the TC shows a signifi-
cantly lower Hamming distance compared to its value in Ta-
ble 3, making it the interface with the lowest Hamming dis-
tance overall. Additionally, the average value difference for

TC is considerably lower. However, the value difference per
changed value remains the highest among all the interfaces,
suggesting that the changes made by users have been signifi-
cant.

Both textual interfaces perform relatively well, while the
GC consistently ranks among the lowest in terms of accuracy
across all measurements. On the other hand, the Al shows a
decrease in performance compared to its results in Table 3,
yet it still maintains the lowest value difference per changed
value among all the interfaces.

For a more detailed explanation and the precise data for
each individual interface, please refer to the respective papers
[7;9; 13; 141.

4.3 Results of the System Usability Scale survey

M Strongly Disagree M Disagrse M Neutrzl M Agree M Swongly Agres

found the various functions in this system were well
int=gratzd

thought there was too much inconsistency in this
system.

think that | would lik to use this system fraquently.

would imagine that most people would leam to use

this wel

2 very quickly.
found this 3pp very cumbersome/tough to use

felt confident using this spp.

needed to leam 2 lot of things before | could gt

going with this app.

Figure 4: Results of the System Usability Scale survey.

The SUS survey was administered using Microsoft Forms,
enabling automatic processing and a visual representation of
the survey responses as shown in Figure 4. For these results, it
is important to note that these are the results of the 11 partic-
ipants that only used the Textual interface described in these
results.

Lowest score | Highest score | Average score
50 87.5 68.9

Table 5: System Usability Survey (SUS) scores.

To start with the frequency of system usage, it is clear to
see that most users would not use this interface frequently.
Further analysis of the other answers reveals that this is not
attributed to the complexity of the system. In fact, the ma-
jority of users found the interface easy to use, easy to learn,
and did not feel the need for assistance. The results in Table 5
show that the SUS score of the interface is slightly above av-
erage with an average score of 68.9. The lowest SUS score is
50, indicating that this user did not think the interface was us-
able to them. The main contributor to the lower scores is that
the participants did not perceive a need for this interface in its
current form, as can be seen from the first result in Figure 4.



5 Discussion and limitations

This section will provide several key points that emerged
from the results of this study and will shed light on the po-
tential implications and limitations of this study.

5.1 Analysis of the results of the user study

Firstly, every user made changes to their behaviour tree when
presented with the final model. These changes had an aver-
age value difference of approximately 5, which can be seen
in Table 2. This suggests that the participants tended to make
slight adjustments to align them more closely with their pref-
erences. However, it is possible that the participants did not
fully agree with how their behaviour was initially modelled
and felt the need to make adjustments based on their personal
preferences or understanding. However, it is also a possibility
that the way the behaviour tree was explained to the partici-
pants during the study might have influenced their perception
and prompted them to make modifications.

It is important to note that the data of the value differences
observed in Figure 3b and Table 2b has two high outliers. Par-
ticipant 4 en Participant 13 have a very high value difference
compared to the other participants. In Figure 3a it can also be
seen that Participant 4 also has the highest Hamming distance.
The issue could be that, at the beginning of the research, there
were three instances where some values were not stored cor-
rectly. Because of this, these values had to be asked while
the participant was reviewing their behaviour tree. However,
these changes were recorded as ’changes” to the original tree,
which might have introduced some skew in the data.

Additionally, it is important to note that some participants
wanted to change their values in even smaller steps, instead
of the predefined increments of 5. This can be seen in Partici-
pant 8 in Figure 3. The participant indicated that they wanted
to change their values with steps of 2. Allowing for a wider
range of value adjustments has the potential to improve the
accuracy and personalization of the elicited values. However,
it is important to consider that offering a wider range may
also introduce challenges in terms of usability and user expe-
rience.

5.2 Analysis of the results of the collaborative
study

Regarding the comparisons made between the results of the
related studies, several observations can be made. First, it
is important to consider the difference between the results of
the participants who took part in all the studies and the overall
results of the four related studies. As shown in Table 3 and
Table 4, the audio interface appears to perform the best for the
participants who used all the interfaces, while the differences
are less visible in the overall results. One potential explana-
tion for this difference is the fact that the participants who
used all the interfaces were the researchers themselves. This
introduces a potential bias, as these participants already had
preconceived notions about how the program should or would
work. This could have influenced their interactions with the
interfaces and, consequently, skewed the data in some way.
To address the question of determining the “best” interface
for eliciting user values, a ranking based on the results pre-
sented in Table 4 can provide valuable insights. As discussed

in Section 4.2, it seems that the Graphical interface with ques-
tions in Comparison performs worst overall, with the highest
Hamming distance and value difference. From Table 4 it can
also be seen that the Textual interface with questions in Iso-
lation performs well in terms of value difference per changed
value. However, this interface ranks relatively lower in other
accuracy measures. Ranking the three resulting interfaces
becomes more challenging as it depends on which accuracy
measure is given the highest priority. In general, the Graph-
ical interface with questions in Isolation appears to yield the
best overall results. However, it is important to note that if
a specific accuracy measure is considered to be the most im-
portant, the ranking of the interfaces could change.

Lastly, based on the data presented in Table 4, certain ob-
servations can be made regarding the different interface types
and questioning styles. It can be seen that a textual inter-
face tends to benefit from questions in comparison, while the
graphical interface shows better performance with questions
in isolation. When determining the overall best-performing
interface type, it is important to consider that the audio inter-
face has only been tested with questions in isolation, limiting
the conclusions that can be drawn from the performance of all
interface types. However, from the data given in Table 4, the
interfaces that use questioning in isolation perform relatively
well. This could be the result of the fact that the interfaces
with questions in isolation had more questions to ask than the
interfaces with questions in comparison. This could have re-
sulted in a more fine-tuned result, as each value was asked in
each situation, instead of the comparison between two situa-
tions.

5.3 Limitations

The main limitation of this research was the constrained time
frame. With only 8 weeks available, the scope of the study
had to be narrower than initially desired. Additionally, the
sample size was limited to only 15 participants due to the
time, which may not fully represent the diversity of user per-
spectives. This time limitation also influenced the textual in-
terface, which would have benefited from multiple iterations
to refine its design and functionality.

Regarding the usage of the textual interface, there was an
issue related to user input. Although the participants were in-
structed to enter numbers from 1 to 5, they had the freedom to
input any value. This resulted in one participant accidentally
typing a non-numeric character and being unable to change
it. This value was asked again when reviewing the behaviour
tree, but this value was also recorded as “change”. Providing
clearer instructions and implementing input validation mech-
anisms could help prevent such issues and improve the user
experience.

Some participants expressed difficulties in understanding
certain questions and how their responses would impact the
values in a given situation. This led to confusion and, in some
cases, participants resorted to selecting the ”Neutral” option
due to the lack of comprehension. To improve the effective-
ness of the textual interface, careful attention should be paid
to question clarity and ensuring that users fully grasp the con-
text and implications of their responses.

During the comparison with the other related studies, the



issue arose that the questions asked in each interface differed
more than was intended. While the scenarios remained con-
sistent across different interfaces, the differences in question
formulation may limit the overall comparability of the results.
Additionally, although the studies followed a similar struc-
ture, there were still variations that influenced participants’
perceptions and potential adjustments to their behaviour mod-
els. To enhance the validity and reliability of future research
comparisons, it would be beneficial to establish guidelines for
question formulation and the overall user study methodology.
This would contribute to a more consistent and meaningful
comparison of results across different studies.

A notable observation across all interfaces was participant
fatigue. Some participants expressed boredom or perceived
the questions as time-consuming, resulting in less motivation
and attention towards the end of the study. Addressing par-
ticipant fatigue and maintaining engagement throughout the
interaction are important considerations for future research to
ensure high-quality data collection.

Lastly, it is essential to acknowledge again the potential
bias introduced by the fact that the participants who used all
interfaces were the researchers themselves. This bias should
be taken into account when interpreting the results.

6 Responsible Research

In conducting this research, several measures were taken to
ensure the integrity and ethical conduct of the study. Firstly,
all data collected during the research process is accessible and
was used exclusively for the purpose of conducting this study.
Participants’ responses and data were anonymized and treated
with strict confidentiality.

To promote reproducibility, the research methodology and
analysis procedures were thoroughly described. Detailed
documentation of the scenarios and procedures can be pro-
vided to enable other researchers to replicate the study’s
findings and facilitate further research in the field. This
transparency allows for the validation and verification of the
study’s results.

In terms of ethical considerations, participants were pro-
vided with an HREC form specifically designed by TU Delft
for this research. They were required to read and sign this
form, indicating their informed consent to participate in the
study. The HREC form outlined the purpose, procedures, and
potential risks and benefits of the research, allowing partici-
pants to make an informed decision about their involvement.

Lastly, all findings and results have been included in this
research. No data has been held back and all data can be pro-
vided for further research. By adopting all of these practices,
this study aims to be transparent, reproducible and valid.

7 Conclusions and Future Work

This research aimed to assess the effectiveness of using a tex-
tual interface for eliciting human values through a user study.
The accuracy of eliciting human values is crucial, especially
in the context of health applications that strive to provide
personalized experiences. Understanding individuals’ values
and how they may vary in different situations or scenarios is

essential for tailoring these applications to meet users’ spe-
cific needs.

The research began by creating four distinct scenarios that
aimed to identify values relevant to the context of health.
These scenarios presented situations where individuals would
ideally choose the healthier option but might opt for the less
healthy alternative due to specific contextual factors. These
scenarios served as the basis for value elicitation in the next
stages of the research.

In the next step, a textual interface was developed with a
user-friendly and minimalist design. The questions in the in-
terface were designed to be in isolation. The questions were
phrased to focus on one aspect of the scenario at the time.
This approach aimed to provide clear and focused responses
from participants, enabling accurate value elicitation.

The textual interface was then tested with a group of 15
participants, ranging in age from 20 to 60 years. Each partic-
ipant interacted with the interface individually and evaluated
its user-friendliness. The collected data from these sessions
were processed to create user models for each participant,
capturing their values based on their responses. To determine
the accuracy of the user models, participants were asked to
review and change their own models if they felt they needed
to.

The results revealed that all participants wanted to change
certain aspects of their user models. This suggests that while
the interface succeeded in eliciting general positive or nega-
tive values, it was not able to capture the exact user values,
according to the participants.

Furthermore, a significant majority of participants indi-
cated that they did not perceive a current need for the pro-
gram in its existing state. This emphasizes the need for fur-
ther research and development to enhance the effectiveness of
textual interfaces for value elicitation.

In addition to the conducted user study, a comparison was
made with four related studies that employed different in-
terface types and questioning methods. The comparison re-
vealed that a graphical interface with questions in isolation
tended to elicit user values with the highest accuracy based
on the three different accuracy measurements used. However,
both an audio interface with questions in isolation and a dif-
ferent textual interface also demonstrated favourable results
in terms of accuracy. It is important to note that the current
findings do not provide a definitive conclusion on the most
accurate interface and questioning approach on a larger scale,
as in all studies the participant groups only existed of 15 par-
ticipants. This limitation indicates a need for further research
with more participants to be able to draw more conclusive
findings.

Lastly, it is important to address the limitations identified in
this study. These include the constraints on the total available
time, instances of faulty user input, challenges with question
clarity, a fault in data collection, participant fatigue, and the
need for standardizing question formulation across studies.
To overcome these limitations, future research should con-
sider allocating more time, improving user input mechanisms,
enhancing question clarity, implementing robust data collec-
tion procedures, addressing participant fatigue, and including
a larger and more diverse participant pool. These measures



will contribute to the reliability and broader applicability of
the study’s findings.

In conclusion, this research contributes valuable insights
into the accuracy and limitations of a textual interface for
value elicitation. It serves as a stepping stone for future
researchers to refine and expand upon these findings. By
addressing the identified limitations and building upon the
knowledge gained, other researchers can continue enhancing
the effectiveness of personalized support systems.
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