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Abstract

Artificial social agents (ASAs) are systems de-
signed to interact with humans in a socially intel-
ligent manner. As the field of robotics is rapidly
advancing, some studies focused on creating more
effective agents by analysing how people perceive
them. However, culture affects people’s perception
of ASAs. So, cultural aspects must be examined
in order to create more effective ASAs. This study
aims to contribute to the research of cultural influ-
ence on ASAs by discovering the cultural similari-
ties and differences in the perception of ASAs from
Dutch and Chinese speakers. An English question-
naire has been made to evaluate ASAs and also
has been translated into Chinese. In this study, the
questionnaire is translated into Dutch and validated
using both the original and the translated question-
naire. While assessing the translation, data is gath-
ered from Dutch speakers on a human-ASA inter-
action. This data is then compared to the previously
collected data from the Chinese translation study
by calculating their mean, standard deviation and t-
distribution of the differences between both cultural
groups. On an item level, the results show a satis-
factory level of correlation (ICC M = 0.67, SD =
0.12, range [0.36, 0.92]). On a construct/dimension
level, results show a good level of correlation (ICC
M = 0.80, SD = 0.11, range [0.52, 0.93]). Cor-
rection values for the translation have been advised
for converting item scores between the two ques-
tionnaires. Cultural differences have been found
and reported between Dutch and Chinese speakers,
which could be used in future research on creating
more effective ASAs.

1 Introduction
Artificial social agents (ASAs) are systems designed to in-
teract with humans in a socially intelligent manner. These
agents can range from text-based conversational agents to hu-
manoid robots and are capable of simulating human-like be-
haviour and holding meaningful conversations [11]. As the
field of robotics is rapidly advancing, ASAs are demonstrat-
ing potential in various fields, such as education, healthcare
and entertainment [19]. They can provide virtual coaching in
teaching a new language or trying to help you stop smoking
[1], [16]. Some studies focused on creating more effective
agents by analysing how people perceive them [1]. However,
researchers have seen that culture has a significant influence
on an individual’s perception of ASAs [21], [22], [24]. So,
cultural aspects should be examined to create more effective
ASAs.

Previous research focused on creating more effective
agents by analysing people’s perceptions. So it is apparent
that there is a need to evaluate how people perceive ASAs. In
pursuit of this, Fitrianie et al. [11] constructed a standardized
manner to evaluate ASAs. From empirical studies, Bruijnes
et al. [4] found multiple questionnaires encompassing at least

100 different constructs. Because it is not feasible to evalu-
ate all of them, Fitranie et al. [13] fused the constructs into
19 distinctive ones which covered 80% of them. They also
generated a set of items for each of the constructs and vali-
dated them by conducting surveys and calculating a construct
validity analysis [11], [12].

This questionnaire is sufficient for a standardized manner
to evaluate ASAs, but is not fully capable of assessing the
cultural differences in people’s perceptions of ASAs as it is
only available in English. For research conducted in another
language or research designed for comparing perceptions of
different cultures, the questionnaire should be translated into
their respective languages [5]. Using these questionnaires we
can evaluate how people perceive ASAs from multiple coun-
tries and a standardized way to compare cultural differences
can be achieved.

So, translating the original questionnaire to another lan-
guage is needed for cross-cultural comparisons [5]. The ques-
tionnaire is already translated and validated into Chinese [18],
but the Dutch version is not available. This paper will there-
fore first focus on the translation of the original English ques-
tionnaire to Dutch. Secondly, as culture has an influence on
the perception of ASAs [21], the comparison between the per-
ception of Dutch and Chinese speakers will be explored. The
main research question for this paper is formulated as fol-
lows: What are the cultural differences and similarities be-
tween Dutch and Chinese speakers in their perceptions of
ASAs? This research question can be divided into the follow-
ing sub-questions: What is the quality of the questionnaire
that was developed? To what extent do the ratings differ from
Dutch and Chinese speakers on a construct level? Together,
the answers to these sub-questions will provide more knowl-
edge on cultural similarities and differences between Dutch
and Chinese speakers in their perception of ASAs, which will
be key contributions to future research.

2 Related background
This section elaborates on research that has been previously
done. This includes further information on the questionnaire
that was created, translation strategies and existing research
on Dutch and Chinese speakers’ views on ASAs.

2.1 ASA questionnaire
As previously stated in the introduction, Fitrianie et al. [11]
focused on making a standardized method to validate human-
ASA interaction with a questionnaire. This questionnaire
contained 90 items that were categorized into 19 constructs
with two constructs having multiple dimensions. Dimen-
sions are aspects of a construct that can be evaluated inde-
pendently, e.g., construct 19 of the questionnaire ‘Emotional
Experience’ is divided into the ‘Agent’s Emotional Intelli-
gence presence’ and the ‘User’s Emotion Presence’. Each
construct/dimension has three to six items, and each item is
rated on a 7-point scale [-3,3]. A short version of the ques-
tionnaire has also been created to acquire a general idea of an
agent. This version of the questionnaire consists of 24 items
representing each construct or dimension [12].



2.2 Translation strategy
A questionnaire should be translated to be used properly in
cross-cultural research [5]. A strategy should be implemented
to create a high-quality questionnaire instead of using a ma-
chine translation method. Mondal et al. [20] showed that
translations from ‘Google Translate’ showed more errors than
the translations made by human experts. Rabin et al. [23]
documented the evolution of creating language adaptations
of questionnaires and the more recent procedures. This study
follows the first steps of the more recent procedure by cre-
ating forward translations and reconciling them. However,
backward translation is omitted and the reconciled forward
translations are immediately tested.

2.3 Cultural influence on the perception of ASAs
Researchers have seen that the perception of ASAs is in-
fluenced by an individual’s cultural background [21]. Mas-
carenhas et al. [19] conducted cross-cultural research be-
tween the Netherlands, an individualistic country, and Portu-
gal, a collectivistic country. They showed that people from
the Netherlands had a more negative view of collectivistic
agents than people from Portugal. People from both coun-
tries reacted similarly positively to individualistic agents. In
addition, other research from Diana et al. [8] showed that
Dutch individuals had a less positive attitude towards robots
compared to Japanese individuals.

Bartneck et al. [2] showed that the perception of ASAs of
Chinese individuals is similar to the perception of Dutch indi-
viduals. The attitudes of the Dutch and Chinese participants
towards the interaction and social influence of robots and the
emotions in interaction with robots were similar. On the con-
trary, in the same research, they showed that American partic-
ipants had a more positive attitude towards robots, while Ev-
ers et al. [9] indicated that Chinese individuals reacted more
positively to robots than American individuals and even in-
teracted with robots as if they were humans.

3 Method
In the following section, the method and the setup of our ex-
periment are explained, including the participants, materials
and data analysis.

3.1 Design and Procedure
The first part of this research focused on creating a Dutch
translation for the English questionnaire that evaluates inter-
action with ASAs. As this paper is similar to the Chinese
translation of the questionnaire, the approach is based on their
approach [18]. Figure 1 illustrates the steps taken to obtain
the translation. For the first step, experts from TU Delft trans-
lated the original English questionnaire into Dutch. The two
translations were then submitted to a separate expert who ex-
amined both of them. From the two translations, they opted
for each item in the questionnaire the translation that suits the
dimension/construct the most.

For the validation of the translation, in step 2 a survey had
been set up using both the newly translated and the original
English questionnaire. The survey started with a 30-second

video segment of an ASA, the Honda robot ASIMO, interact-
ing with people. The bilingual participants rated this interac-
tion twice using the original and the translated questionnaire.
The original questionnaire consists of 90 items, so the trans-
lated Dutch version also contained 90 items, resulting in 180
questions in total. To reduce fatigue for the participants, the
survey was split in half for the first evaluation round.

Both sub-questionnaires were set up the same way. All
of the items in the original questionnaire are divided into 19
constructs, where two constructs have two and five dimen-
sions [11]. To divide them equally into two parts for the
sub-questionnaires, each of them contained half of the total
constructs/dimensions. However, questions covered in the
same construct were not split, which led to a slight difference
in the number of questions in the two sub-questionnaires.
Both questionnaires also incorporated attention checks in the
Dutch and in English questionnaires to verify whether they
were answering the questions attentively and truthfully. The
specification for the number of questions can be found on the
OSF form [15].

The correlation between the English items and their cor-
responding translation was calculated in step 3, which is ex-
plained in greater detail in subsection 3.4 “Data analysis”. At
the end of the survey, the participants were asked if they an-
swered the questions carefully and would recommend their
data to be used. We calculated the correlation twice, once us-
ing all the data and once using only the data the participants
recommended. In both cases the items with a low correlation
value needed to be translated again. This implies, whenever
an item had a high correlation value in one analysis, but a
low correlation value in the other analysis, the item would be
classified as a poor translation and should be retranslated.

In step 4, the items that needed retranslation were sent back
to the experts including the chosen translation and the correla-
tion value from the first round of translation. The two experts
could see how well the translation was received and adjust
the translation accordingly. The new translations were then
sent, similar to step 1, to a separate expert who reconciled the
translations. The expert could either opt for one of the sug-
gested options or give alternative translations. If more than
one translation was chosen for an item, all selected transla-
tions were evaluated.

For the assessment in step 5, a survey had been set up sim-
ilar to step 3. However, in this questionnaire, only the items
with low correlation values and their translations were eval-
uated. The correlation values between the English and the
Dutch items were then calculated. From the items that had
multiple translations, only the alternative with the highest cor-
relation value was picked. Finally, in step 7 the results from
the first and second translation round were combined. This
resulted in the final Dutch translation of the ASA question-
naire, which can be found in the OSF Form [15].

This study had been approved by the university’s ethics
committee for human research (ID: 116203).

3.2 Participants
To determine the sample size it is conventional to have an
80% power of analysis [3]. This means if an experiment is
conducted 100 times, then the results will be significant for



Figure 1: Flowchart for creating the translated questionnaire

at least 80 of them. The Chinese translation study found af-
ter running 1000 simulations that around 25 participants are
needed to achieve more than 80% power of analysis [18]. To
ensure this power is achieved, the sample size was set to 30
for each questionnaire. This means that there were 60 partic-
ipants in the first translation round when the survey was split
in half and 30 participants in the second translation round.

The participants are asked to take part in our study on an
online crowdsourcing platform, Prolific. The participants are
paid the crowd-platform minimum. The use of Prolific offers
multiple benefits, but their pre-screening is the most signif-
icant one. As their workers are not able to see the require-
ments for particular studies and they cannot change their pre-
screeners immediately [25].

For this study, participants needed to meet specific crite-
ria before being eligible to participate. These criteria in-

cluded being bilingual, fluent in English and Dutch as their
first and primary language. Furthermore, an equal gender ra-
tio of male-female was sought in this study. This was done by
creating separate prolific studies where one was intended for
males and the other questionnaire for females and others. To
be inclusive, transgender people were accepted in both pro-
lific studies.

3.3 Material
The participants were gathered on the online crowdsourcing
platform Prolific, where we collected data on their age, gen-
der and highest level of education. The questionnaires are
constructed and held on Qualtrics. So, the data of the ques-
tionnaire is collected through Qualtrics. The video of ASIMO
that was picked for this survey is the same video that was used
in the Chinese questionnaire [18]. Fitrianie et al. [13] pre-
sented a short description for a list of ASAs with short clips



for each ASA including ASIMO.

3.4 Data analysis
The intraclass correlation coefficient (ICC) is a reliability in-
dex that assesses the correlation and the agreements between
measurements. It is widely used in test-retest, intra-rater and
inter-rater reliability analyses [17]. The approach for this
study followed the methodology from the Chinese transla-
tion study, which relied on the approach described by Finch
et al. [10]. After fitting each item on the questionnaire to
a model using the R package nlme v3.1.162, the ICC value
was calculated by looking at the variability ratio between the
participants’ scores and within the participant’s scores. The
construct/dimension scores were calculated with the mean of
the items’ scores that belonged to their respective dimen-
sion/construct per participant. In the final assessment, ICC
values of a construct can only be calculated if the whole con-
struct is rated by the same participant.

Cicchetti [6] gave guidelines for the interpretation of the
ICC values. The guidelines stated that ICC values below
0.40 indicate poor reliability, values between 0.40 and 0.59
indicate fair reliability, values between 0.60 and 0.74 indicate
good reliability and values above 0.75 indicate excellent re-
liability [6]. During the translation rounds, the values that
had fair or poor reliability were considered low correlation
values. So, we set up a cut-off point of 0.6, where all items
below this point had to be retranslated. The same guidelines
from Cicchetti [6] were used in the summative assessment of
the translation.

We also calculated in the same manner as Li et al. [18]
the mean, standard deviation and 95% Credibility Intervals
(CI) of the t-distribution of the mean differences between the
Dutch and the English questionnaires. This was done by us-
ing the Bayesian paired t-test from the R package Bayesian-
FirstAid v0.1. The 95% CI indicates the posterior distribu-
tion that contains the central 95% of the values [7]. We can
speak of a bias if the interval of the mean difference does not
contain zero, which means it needs conversion correction for
future use.

Lastly, we calculate the differences in the English ASA
questionnaire scores between the Chinese speakers and the
Dutch speakers. The data from the Chinese speakers have

been previously obtained by Li et al. [18], where participants
of their survey rated human-ASA interaction using the same
video of ASIMO as this study. Based on the approach of Li et
al. [18] using the R package Rethinking v2.31, we can calcu-
late the mean, standard deviation and a 95% CI of the mean
differences of both groups by fitting a linear model to obtain
the Gaussian distribution on each construct/dimension. We
can again speak of a bias when the CI does not contain zero.
If the zero is not included and the interval is negative, we can
conclude there is a negative bias and if the interval is positive,
there is a more positive bias.

All data sets, analysis scripts and outcomes files are online
available on 4TU.ResearchData1 [14]. The translated Ques-
tionnaire can be found on the OSF Form [15].

4 Results
In this section, the results of the experiment are covered.

4.1 Correlation between the Dutch and the
English ASA Questionnaires on item level

In the first translation round, the mean ICC value of all 90
items and all participants showed a decent level of correla-
tions with a mean of 0.61, a standard deviation of 0.17 and
all values in a range of [0, 0.92]. As you can see in Table
1, around 62% of the items had an excellent or good corre-
lation, while 38% had a fair or poor correlation that should
be sent back to the translators. When we only look at the
data that the participants recommended themselves, we can
see a slight difference. The mean of the ICC values becomes
0.62, the standard deviation 0.17 and the values are in a range
of [0.01, 0.92]. The percentage that should be sent back to
the experts becomes 40%. However, multiple items shifted
classifications when we used only the non-recommended data
where some items moved from good to fair and vice versa.
So, the number of items that should be translated increased
from 34 to 37 (from 40% to 41%).

For the 37 items that needed retranslations in the second
round, we received 37 new and 27 alternative translations, so
64 translations in total. From the survey, it follows that 34%

1For now the code for the summative assessment can be found
here: DOI: 10.5281/zenodo.8079921

Table 1: Categories of ICC classifications and number of ICC values in classification category of the first translation round

Classification ICC Range 90-item set (All data) 90-item set(Recommended data)
Excellent 0.75-1.00 20 (22.22%) 23 (25.56%)

Good 0.60-0.74 36 (40.00%) 32 (35.56%)
Fair 0.40-0.50 21 (23.33%) 26 (28.89%)
Poor 0-0.39 13 (14.44%) 9 (10.00%)

Table 2: Categories of ICC classifications and number of ICC values in classification category of the second translation round

Classification ICC Range 90-item set (All alternatives) 90-item set(Best set)
Excellent 0.75-1.00 5 (7.81%) 4 (10.81%)

Good 0.60-0.74 17 (26.56%) 13 (35.14%)
Fair 0.40-0.50 28 (43.75%) 16 (43.24%)
Poor 0-0.39 14 (21.88%) 4 (10.81%)



Table 3: Categories of ICC classifications and number of ICC values in classification category after combining the rounds

Classification ICC Range 90-item Construct/ 24 item
set Dimension set

Excellent 0.75-1.00 24 (26.67%) 18 (75.0%) 7 (29.17%)
Good 0.60-0.74 47 (52.22%) 4 (16.67%) 12 (50.0%)
Fair 0.40-0.59 16 (17.78%) 2 (8.33%) 5 (20.83%)
Poor 0-0.39 3 (3.33%) 0 (0.0%) 0 (0.0%)

had good or excellent correlation and 66% had either fair or
poor correlation (Table 2). However, these percentages con-
tain all data and not only the 37 we need. When only taking
the best alternatives for each item, we obtain a slightly better
distribution with 46% having good or excellent classification
and 54% fair or poor classification. The set with the best ICC
values had a mean of 0.57 and a standard deviation of 0.15.

After the second translation round, we combined the high-
est ICC values from the first and the second translation round.
This resulted in a good correlation where 79% of the items
had a good or excellent correlation and 21% a fair or poor
correlation (Table 3) with a grand mean of 0.67, a standard
deviation of 0.12 and a range of [0.36, 0.92]. For the con-
struct/dimension level, the ICC values could only be calcu-
lated if the whole construct was rated by the same participant.
Only one construct ’Interaction Impact on Self-Image’ was
surveyed in its entirety in round 2 and thus the only construct

of round 2 that was used in the calculation of ICC values.
The correlation of the ICC values on a construct level showed
also a good level of correlation with a mean of 0.80, a stan-
dard deviation of 0.11 and a range of [0.52, 0,93]. However,
two constructs had a poor correlation and four with only a
fair correlation (Table 4). Moreover, the short version of the
questionnaire showed a decent correlation with 79% having a
good or excellent correlation and 21% with a fair correlation
(Table 6).

Variation between Dutch and English ASA questionnaire
To look for the variation between the two questionnaires, we
calculated the mean, standard deviation and 95% CI of the
t-distribution of the mean score differences, as they represent
how the two questionnaires are similar. This can be seen by
the values of the CIs. Whenever zero is not included in the
interval, we can speak of a positive or a negative bias. Ta-

Table 4: ICC values and correlation and difference values between the original ASA and the translated ASA questionnaire

Item M ∆ CI
Construct/Dimension ID n ICC Du En M SD 2.5% 97.5%
Agent’s Believability

Human-like Appearance HLA 4 0.83 -1.67 -1.55 -0.08 0.14 -0.36 0.18
Human-like Behaviour HLB 5 0.89 -1.09 -1.09 -0.00 0.10 -0.20 0.20
Natural Appearance NA 5 0.51 -1.75 -1.44 -0.29 0.16 -0.59 0.03
Natural Behaviour NB 3 0.56 -1.90 -1.79 -0.08 0.14 -0.37 0.20
Agent’s Appearance suit. AAS 3 0.62 1.04 1.12 -0.16 0.18 -0.51 0.22

Agent’s Usability AU 3 0.80 0.36 0.68 -0.25 0.16 -0.58 0.07
Performance PF 3 0.88 0.69 0.60 0.08 0.11 -0.15 0.30
Agent’s Likeability AL 5 0.90 0.40 0.38 -0.02 0.10 -0.22 0.18
Agent’s Sociability AS 3 0.81 -0.48 -0.31 -0.14 0.16 -0.44 0.17
Agent’s Personality Prese. APP 3 0.85 -1.06 -0.98 -0.09 0.12 -0.34 0.15
User Acceptance of the A. UAA 3 0.84 0.67 0.76 -0.08 0.14 -0.36 0.20
Agent’s Enjoyability AE 4 0.80 0.58 0.95 -0.23 0.11 -0.45 -0.01
User’s Engagement UE 3 0.84 2.23 2.21 0.03 0.08 -0.12 0.18
User’s Trust UT 3 0.74 0.17 0.07 0.05 0.14 -0.21 0.33
User-Agent Alliance UAL 6 0.81 -0.16 -0.34 0.18 0.12 -0.06 0.43
Agent’s Attentiveness AA 3 0.82 0.88 0.69 0.21 0.16 -0.11 0.54
Agent’s Coherence AC 4 0.93 0.38 0.48 -0.09 0.11 -0.31 0.13
Agent’s Inentionality AI 4 0.88 0.09 0.06 0.03 0.14 -0.25 0.30
Attitude AT 3 0.71 1.36 1.28 0.16 0.13 -0.09 0.42
Social Precence SP 3 0.86 -0.49 -0.26 -0.25 0.16 -0.55 0.07
Interaction Impact on Self. IIS 4 0.79 0.18 0.21 -0.03 0.13 -0.28 0.23
Emotional Experience

Agent’s Emotional Intell. AEI 5 0.90 -1.43 -1.56 0.13 0.11 -0.09 0.35
User’s Emotional Prese. UEP 4 0.80 1.21 1.20 -0.02 0.11 -0.24 0.20

User-Agent Interplay UAI 4 0.74 0.14 0.26 -0.13 0.16 -0.47 0.19
Grand Mean - - 0.80 0.01 0.06 0.11 0.13 - -



Table 5: Items with bias indication

M ∆ CI Max{(P∆ ≥ 0),
Item Du EN M SD 2.5% 97.5% P∆ ≤ 0)}

HLB4 -0.70 -1.37 0.67 0.26 0.15 1.17 ≥0.99
AS1 -0.43 -1.13 0.71 0.26 0.22 1.22 ≥0.99
AS3 1.00 0.37 0.57 0.21 0.15 0.97 ≥0.99

UAL5 -0.47 -1.10 0.60 0.27 0.06 1.13 0.99
AA3 1.13 0.40 0.69 0.18 0.34 1.06 ≥0.99
SP1 0.60 0.20 0.41 0.19 0.02 0.79 0.98

UAI3 -0.37 0.00 -0.36 0.16 -0.69 -0.05 0.99

ble 4 shows a grand mean difference of 0.11, a grand mean
of standard deviation of 0.13 and a range of [-0.29, 0.21].
Moreover, it shows that there is almost no bias between the
two languages on a construct level, except for one construct
’Agent’s Enjoyability (AE)’. It has exclusively negative val-
ues in the interval and thus a credible indication of a negative
bias. We also analysed the mean score differences on an item
level where we found six positive biases and one negative
bias indicated in Table 5. Similarly, the same analysis has
been done on the short version of the questionnaire. It had
the same results as the construct analysis, where there was
only one negative bias, namely for ‘Agent Enjoyability (AE)’
(Table 6).

Comparison of human-ASA interaction between
different cultural backgrounds
To compare how users view ASAs from different cultural
backgrounds, we analysed the score differences between the
two groups on a construct level. As before, whenever the
credibility interval did not contain zero, there is a statisti-

cal indication of a bias. There were 13 constructs where
biases were indicated which can be seen in Table 7. Dutch
speakers gave a higher score for User’s Engagement (UE),
but they gave a lower score for Human-Like Behaviour
(HLB), Natural Appearance (NA), Natural Behaviour (NB),
Agent’s Usability (AU), Performance (PF), Agent’s Likeabil-
ity (AL), Agent’s Sociability (AS), Agent’s Personality Pres-
ence (APP), User’s Trust (UT), User-Agent Alliance (UAL),
Agent’s Attentiveness (AA) and Agent’s Coherence (AC).

5 Discussion
This research showed that the long version of the newly trans-
lated Dutch questionnaire had a satisfactory correlation on an
item level, where 80% had a good to excellent correlation and
20% had a poor to fair correlation. Findings also show that
it is preferred that researchers should compare the results of
their survey on a construct/dimension level with the English
questionnaire. 91.7% of the constructs/dimensions showed
good to excellent correlation and 8.3% had fair correlation.

Table 6: The short version of the ASA questionnaire

M ∆ CI
Item Question ICC Du EN M SD 2.5% 97.5%

HLA2 [The agent] has the appearance of a human 0.42 -1.20 -1.67 0.29 0.28 -0.11 0.87
HLB5 [The agent] has a human-like manner 0.62 -0.37 -0.77 0.32 0.25 -0.18 0.80
NA4 [The agent] seems natural from the outward appearance 0.60 -1.27 -1.47 0.20 0.25 -0.29 0.69
NB3 [The agent] reacts like a living organism 0.43 -1.30 -1.43 0.13 0.31 -0.51 0.72

AAS1 [The agent]’s appearance is appropriate 0.62 1.10 1.10 0.02 0.22 -0.43 0.44
AU1 [The agent] is easy to use 0.75 0.53 0.63 -0.09 0.22 -0.52 0.35
PF1 [The agent] does its task well 0.84 0.37 0.33 0.05 0.16 -0.27 0.38
AL2 I like [the agent] 0.82 0.53 0.43 0.13 0.16 -0.18 0.44
AS1 [The agent] can easily mix socially 0.57 -0.43 -1.13 0.70 0.25 0.19 1.21

APP1 [The agent] has a distinctive character 0.72 -0.67 -0.80 0.14 0.21 -0.27 0.56
UAA1 The user will use [the agent] again in the future 0.63 0.07 0.33 -0.24 0.25 -0.73 0.25
AE1 [R] [The agent] is boring 0.69 0.27 0.33 -0.15 0.24 -0.62 0.33
UE2 The interaction captured the user’s attention 0.80 1.80 1.67 +0.00 +0.00 -0.00 +0.00
UT3 The user can rely on [the agent] 0.79 -0.07 0.07 -0.00 +0.00 -0.00 +0.00

UAL1 [The agent] and the user have a strategic alliance 0.71 -0.37 -0.70 0.33 0.23 -0.12 0.78
AA2 [The agent] is attentive 0.55 0.40 0.53 -0.10 0.30 -0.71 0.49
AC1 [R] [The agent]’s behavior does not make sense 0.73 0.30 0.53 -0.13 0.24 -0.61 0.34
AI3 [R] [The agent] has no clue of what it is doing 0.80 -0.17 -0.07 -0.06 0.22 -0.51 0.36
AT1 The user sees the interaction with [the agent] as something positive 0.62 1.13 1.03 0.11 0.19 -0.27 0.50
SP2 [The agent] is a social entity 0.73 -0.53 -0.27 -0.22 0.25 -0.71 0.28
IIS2 Others would encourage the user to use [the agent] 0.70 0.10 0.33 -0.23 0.21 -0.65 0.18
AEI3 [R] [The agent] is emotionless 0.89 -1.37 -1.60 -0.00 0.00 -0.00 0.00
UEP3 The emotions the user feels during the interaction are caused by [the agent] 0.73 1.53 1.47 0.00 0.00 -0.00 0.00
UAI4 [The agent]’s and the user’s emotions change to what they do to each other 0.41 -0.1 0.33 -0.37 0.28 -0.92 0.21
Grand mean 0.67 0.01 -0.03 0.17 0.20 - -



Table 7: Construct/dimension rating difference between Chinese and Dutch speakers

M ∆ CI Max{(P∆ >0),
Construct/Dimension Du Ch M SD 2.5% 97.5% P∆ <0)}
Agent’s Believability

HLA -1.55 -0.90 -0.57 0.39 -1.34 0.20 0.93
HLB -1.09 0.57 -1.43 0.36 -2.14 -0.71 ≥0.99
NA 1.44 -0.21 -1.10 0.33 -1.75 -0.43 ≥0.99
NB -1.79 0.42 -2.01 0.30 -2.60 -1.41 ≥0.99
AAS 1.12 0.93 0.18 0.35 -0.50 0.87 0.71

AU 0.68 1.42 -0.64 0.32 -1.27 -0.00 0.98
PF 0.60 1.27 -0.60 0.29 -1.17 -0.01 0.98
AL 0.38 1.33 -0.83 0.33 -1.48 -0.17 0.99
AS -0.31 1.37 -1.49 0.32 -2.11 -0.86 ≥0.99
APP -0.98 0.56 -1.36 0.33 -2.00 -0.71 ≥0.99
UAA 0.76 1.22 -0.41 0.30 -1.00 0.17 0.92
AE 0.95 1.13 -0.15 0.32 -0.77 0.47 0.69
UE 2.21 1.29 0.89 0.23 0.43 1.33 ≥0.99
UT 0.07 0.68 -0.57 0.26 -1.07 -0.06 0.99
UAL -0.34 0.33 -0.62 0.26 -1.14 -0.11 0.99
AA 0.69 1.60 -0.78 0.34 -1.44 -0.10 0.99
AC 0.48 2.18 1.47 0.34 -2.13 -0.80 ≥0.99
AI 0.06 0.39 -0.29 0.34 -0.95 0.38 0.80
AT 1.28 1.50 -0.19 0.28 -0.74 0.36 0.75
SP -0.26 -0.26 -0.00 0.41 -0.81 0.80 0.50
IIS -0.03 0.54 -0.53 0.29 -1.08 0.05 0.97
Emotional Experience

AEI -1.56 -0.78 -0.68 0.38 -1.43 0.09 0.96
UEP 1.20 0.54 0.59 0.35 -0.10 1.28 0.95

UAI 0.26 0.61 -0.30 0.35 -0.99 0.40 0.80

On average the mean for the ICC value was 0.80 with an av-
erage difference of 0.11, which confirms the good correlation
level and that it can be used in future research.

Even though the correlation value shows that the transla-
tions are close to their corresponding English items, we still
present conversion correction for the different items and con-
structs. If researchers wish to compare the results on an item
level, the conversion values are presented in Table 5. For ex-
ample, 0.67 should be added to item ‘HLB4’ to get a similar
value as its English counterpart. If the researchers wish to
compare their results on a construct level, only for the con-
struct ‘Agent’s Enjoyability’ conversion correction of 0.37
should be applied.

The comparison between the Dutch speakers and the Chi-
nese speakers supports further research on inter- and cross-
cultural studies on human-ASA interaction. The values in
Table 7 also indicate which constructs Dutch speakers think
more negatively or positively on. The two constructs ’Agent’s
Usability’ and ’Performance’ do not contain zero, but they
are rather close to zero than other constructs. In other words,
the Dutch speakers’ view is close to the view of the Chinese
speakers. When taking this data for further research, the ex-
tent of the differences must also be taken into account.

An important limitation of this study is the number of
translation rounds. Initially, this study targeted three transla-
tion rounds, but due to time constraints, it was only possible
to conduct two rounds. This means that the final translation

of the Dutch questionnaire of this study is rather a prelimi-
nary version than a final version. In the Chinese translation
study by Li et al. [18], the amount of poor or fair translations
dropped significantly in each translation round. It cannot be
assumed that the amount of poor/fair translations would also
drop significantly if we conducted a third round for the Dutch
translations, but this will likely be the case.

Another limitation of this study is the lack of a final sur-
vey using the Dutch translation. The ICC values on the
construct level could only be calculated if the entire con-
struct/dimension was rated by the same participant as stated
in the section ‘Method’. However, in round 2 of the trans-
lation, only the items with low correlation values were sur-
veyed. A significant portion of those items had higher ICC
values, but their impact on a construct level could not be cal-
culated, as most of the items were only part of a construct.

Furthermore, this study was meant to create a translated
version of the ASA questionnaire and compare the Dutch and
Chinese speakers’ views on ASAs. As stated in the intro-
duction, ASAs encompass a wide range of agents, from text-
based agents to virtual robots [11]. However, in this study,
the methods and analysis were based on the data of one agent
‘ASIMO’. Therefore, the results of the surveys and in partic-
ular the correlation values that were calculated are based on
this agent. It is not guaranteed that the same results can be re-
produced when the translated questionnaire is used on other
agents.



For future research, we recommend that another round of
translation should be conducted to increase the accuracy of
the translation. Two constructs, ’Natural Appearance’ and
’Natural behaviour’, were considered fair according to the
guidelines of Cicchetti [6]. Four items had a low correlation
level in these constructs: NA2, NA5, NB2 and NB3 in the
original questionnaire [12]. So, in the new translation round
a special focus on these items must be brought.

Moreover, we recommend that another survey should be
done in the same manner as the final summative assessment
of Li et al. [18]. They surveyed participants using 14 different
agents to validate their translation to get a more generalised
view of ASAs instead of basing their results on one agent.
We advise the same method as Li et al. [18] as they already
collected data on Chinese speakers, so a comparison study
between the Dutch and Chinese speakers can be done without
having to collect data on Chinese speakers.

Lastly, we also recommend a study that focuses on the
Dutch and Chinese cultures. In this study, we found the dif-
ferences and similarities between the two cultures regarding
their view on ASAs. However, no research has been done
where the differences are explained. So, to create more ef-
fective ASAs, the reasoning behind these scores should be
explored and clarified.

6 Conclusion
The first objective of this paper was to create and validate
a Dutch translation of the ASA questionnaire. We provided
a preliminary version of the translated questionnaire that al-
ready showed a satisfactory level of correlation on an item
level and a good level of correlation on a construct level.
However, in the same approach of this study, another round
of translation would be advised with a special focus on the
items: NA2, NA5, NB2 and NB3 of the original ASA ques-
tionnaire. Secondly, we wanted to see what constructs the
Chinese and Dutch speakers would rate differently. Find-
ings showed that Dutch speakers rated the ASA ASIMO more
negatively on Human-Like Behaviour (HLB), Natural Ap-
pearance (NA), Natural Behaviour (NB), Agent’s Usability
(AU), Performance (PF), Agent’s Likeability (AL), Agent’s
Sociability (AS), Agent’s Personality Presence (APP), User’s
Trust (UT), User-Agent Alliance (UAL), Agent’s Attentive-
ness (AA) and Agent’s Coherence (AC) and more positively
on User’s Engagement (UE) compared to the Chinese speak-
ers. Using these new findings and the questionnaire, a better
understanding has been brought on the perception of ASAs
from Dutch and Chinese speakers, which can be used in fur-
ther research on ASAs.

7 Responsible Research
In this section, the ethical sides of this research are examined.
The first section looks at the integrity of the projects and the
second section looks at the reproducibility.

7.1 Integrity
This research is based on the data gathered during the ex-
periment. During the whole process of collecting data, the
integrity of the data is of utmost importance. That is why we

ensured this integrity from collecting to storing to analysing
the data. The gathering of data is randomised to protect
this research from having selection bias. We only had se-
lect requirements for the participants, but we strived for an
equal gender-balanced ratio in the participant pool. When
the data was gathered, the names of the participants were
not collected, but their prolific IDs were. These were only
available to our supervisor and were anonymised before they
were transferred to us. As transparency is important, the
data was published on 4TU.ResearchData [14]. During the
experiment, we used all the data that was available. How-
ever, the participants had the option to recommend that their
data should be excluded from the analysis, as described in the
methodology section. We did this to make sure that the data
was not skewed in our favour. Furthermore, this research is
very similar to the Chinese study [18].

7.2 Reproduciblity
Another important ethical aspect of this research and research
in general is reproducibility. This means that the results and
the experiment of this paper can be replicated by others. To
guarantee this, an OSF form was created. This is an online
repository where designs for funded experiments are stored
and shared with the public. In this form, the methods are de-
scribed in great detail before we executed them. In addition
to the methodology, the code used for this project is also pub-
lished on 4TU.ResearchData [14]. The code is extensively
documented, including a README.md file and comments
that explain each step of the code. Since the code and data are
both publicly available, this contributes to the reproducibility
of this research.
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Appendix A
Reported data from Qualtrics and Prolific

Table 8: Reported data from the translation rounds

Age range Age mean Male ratio Female ratio Non-Binary ratio Date start Date end
Round 1 18 - 63 30.8 0.5 0.5 0 29/5/23 16/6/23
Round 2 20 - 74 30 0.47 0.5 0.33 30/5/23 17/6/23
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