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ABSTRACT

Enabling the widespread utilization of the Artificial-Social-Agent
(ASA) Questionnaire, a research instrument to comprehensively
assess diverse ASA qualities while ensuring comparability, neces-
sitates translations beyond the original English source language
questionnaire. We thus present Dutch and German translations of
the long and short versions of the ASA Questionnaire and describe
the translation challenges we encountered. Summative assessments
with 240 English-Dutch and 240 English-German bilingual partic-
ipants show, on average, excellent correlations (Dutch ICC M =
0.82, SD = 0.07, range [0.58, 0.93]; German ICC M = 0.81, SD = 0.09,
range [0.58, 0.94]) with the original long version on the construct
and dimension level. Results for the short version show, on aver-
age, good correlations (Dutch ICC M = 0.65, SD = 0.12, range [0.39,
0.82]; German ICC M = 0.67, SD = 0.14, range [0.30, 0.91]). We hope
these validated translations allow the Dutch and German-speaking
populations to evaluate ASAs in their own language.

CCS CONCEPTS

« Computing methodologies — Artificial intelligence; « Human-
centered computing — HCI design and evaluation methods.
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1 INTRODUCTION

To systematically assess human interaction with Artificial Social
Agents (ASAs), researchers commonly use post-exposure self-report
measures [5] like rating scales and questionnaires [14]. One useful
instrument is the ASA Questionnaire (ASAQ), developed collabo-
ratively within the ASA research community, to ensure consistent
evaluation across different ASAs. The ASAQ covers 19 constructs
assessing the overall ASA quality [15], evaluated through either
a concise 24-item (e.g., [1, 8, 10, 29]) or a comprehensive 90-item
version. Moreover, researchers can focus on specific constructs rel-
evant to their research (e.g., [11]) while maintaining comparability.
Ensuring widespread usability and accurate data collection in
cross-cultural research involves translating research instruments
such as the ASAQ, initially developed in English, into multiple
languages [16, 27, 28]. This practice enhances accessibility, ensur-
ing accurate comprehension by non-English-speaking participants
while reducing errors and misinterpretations associated with ad-hoc
translations. Proper translations uphold the instrument’s robust-
ness, validity, and reliability [4], enabling aggregated results for
generalizable findings and meaningful cross-cultural comparisons.
To enable the ASAQ’s broad applicability, the English version
serves as the source language questionnaire (SLQ), translated into
various target language questionnaires (TLQs). Li et al. pioneered
this with a Mandarin Chinese TLQ [22]. Applying their translation
approach, the primary contribution of this work is the development
and assessment of a Dutch and German TLQ, guided by principles
by Harkness and Schoua-Glusberg [16] to address linguistic and
cultural nuances. Moreover, we compared samples obtained with
the original English SLQ in English-Dutch, English-German, and
mixed-international English sample groups, examining cultural
nuances and the ASAQ’s applicability in cross-cultural research.

2 QUESTIONNAIRE TRANSLATIONS

Figure 1 illustrates our procedures for obtaining the Dutch and
German TLQs. Following the approach established by Li et al. [22]
for creating a Mandarin Chinese translation of the ASAQ, we per-
formed three rounds of committee translations [16] with multiple
independent translators per language, each synthesized by a trans-
lation coordinator [16]. Response data for the SLQ and TLQs were
collected from bilingual individuals via Prolific Academic. We as-
sessed their reliability using the Intraclass Correlation Coefficient
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(ICC) on item and construct levels to ensure the linguistic and cul-
tural appropriateness of the translations. Thereby, we aimed for
ICC values of at least 0.6 based on Cicchetti’s guidelines [9]. Items
falling below that threshold were reformulated in the next round.
We preregistered the procedure [20] and published the underly-
ing data and analysis code [3, 18, 19]. More information on the
translation steps can be found in the Appendix [2].

[ Original English ASAQ Version ] {

Forward translation by two/four experts, and
#Items = 90

by another expert

First cycle of formative bilingual assessment (1 = 30)
#English items = 90, #Dutch/German translations = 90/100

(#items = 14), 2 (#items = 20/27), 3 (#items = 2/8), or
4 (#items = 1) new translations for 37/35 items for the
next translation round due to these reasons:

Analyzing correlation between English

and Dutch/German items
o 34/33 items with ICC < 0.6

o 3/2 additional items with ICCR < 0.6
Second cycle of formative bilingual assessment (n = 30) (
#English items = 37/35, #Dutch/German translations = 64/78 (#items = 4), 4 (#items = 10/12), 5 (#items = 4), or 6

(#items = 2) new translations for 20/12 items for the next
translation round due to these reasons:

Analyzing correlation between English
and Dutch/German items

* 20/10 items with ICC < 0.6
« 1 additional item with ICCy < 0.6
- " « 1 additional item with rounding error in round 1
Third cycle of formative bilingual assessment (1 = 30)
#English items = 20/12, #Dutch/German i =84/48

Analyzing correlation between English
and Dutch/German items

Final Dutch/German Translation of the ASAQ
#Items = 90

Figure 1: Dutch and German translation procedures. ICCg de-
notes an ICC value based on only the data from participants
who recommended using their data for scientific purposes.

Picking the best translation from the three translation
rounds for the 9/5 items with ICC < 0.6

3 METHODS SUMMATIVE ASSESSMENT

After these two parallel series of formative assessments, we con-
ducted one additional study per finalized TLQ to obtain a summative
assessment of the translated ASAQ. Because of fatigue concerns,
we split the 24 constructs/dimensions into two parts. The Dutch
assessment study was run between 10 October and 14 December
2023; the German assessment study was conducted between 19 June
and 2 July 2023. The Human Research Ethics Committee of TU Delft
granted ethical approval for the studies (approval number: 3051),
which were preregistered [7]. Our finalized Dutch and German ASA
questionnaires, data, and analysis code can be found online [2].

3.1 Participants

To be able to detect a small effect size (Cohen’s d = 0.2) with a
chance of 80% with a Bayesian pairwise t-test and with a small
safety margin, we aimed for 120 participants rating each English
item and its translation as proposed by Li et al. [22] for 12 con-
structs/dimensions. So, in total, we aimed for 240 participants per
summative assessment. Participants were, again, recruited from
Prolific. To be eligible, participants had not to have participated
in the earlier formative assessment and to indicate being bilingual
and fluent in English. Participants for the Dutch summative assess-
ment further had to report having Dutch as their first and primary
language; participants for the German summative assessment had
to indicate having German as their primary language!. Participants

! As we did not get enough participants with German as their first and primary language,
we removed the requirement of having German as first language as preregistered [7].
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who passed all 14 attention checks were paid based on the mini-
mum payment rules on Prolific (i.e., 6 GBP per hour). Participant
characteristics are listed in Table A1 in the Appendix [2].

3.2 Procedure

After providing informed consent, participants were first given a
control question asking about the languages they were fluent in. If
participants confirmed being fluent in English and Dutch/German,
they next checked the compatibility of their browsers by watching
a test video and answering a control question about the video’s
content. If participants passed the control question, they saw one
of 14 30-second videos, each showing one human-ASA interaction.
Afterward, participants rated the human-ASA interaction using
the English and the translated items of the first or last 12 con-
structs/dimensions. Half of the participants first rated the English
items; the other half first rated the translated items. All items of the
same language were shown in random order together with seven at-
tention check questions. While rating the human-ASA interaction,
participants could rewatch the video as often as they wished.

3.3 Materials

We used the 14 human-ASA interaction videos used in the construct
validity analysis of the SLQ [13] and the Chinese translation study
[22]. For the English items, we referred to all ASAs with gender-
neutral pronouns (e.g., “it”). For the Dutch and German items, we
used male, female, and gender-neutral pronouns [7].

3.4 Data preparation and analysis

For calculating the ICC and mean score differences between the
SLQ and the finalized TLQs, we followed the approach taken by Li et
al. [22] when creating the Mandarin Chinese translation. Moreover,
we performed Bayesian pairwise comparisons between the SLQ
scores of our Dutch and German translation studies and the ones
of a mixed-international English sample previously collected in
July 2021 based on the same 14 videos [13]. Since participants were
solely required to be fluent in English, we regarded this as a mixed
international English-speaking sample. As done by Li et al. [22]
for the cultural comparison of their bilingual Mandarin Chinese
sample and the same mixed-international English sample, we fit
a Bayesian multilevel model with uninformed priors, culture as a
fixed effect, and agent as a varying effect with partial pooling using
the rethinking package [23]. We regarded 95% credible intervals
of the culture coefficient estimate that excluded zero as a credible
indication of a difference between the two sample groups at hand.
We further computed the posterior probability that the culture
coefficient is either smaller or larger than zero, and report the
largest of these posterior probabilities as the probability of a bias
between the two sample groups.

4 RESULTS
4.1 Correlation between SLQ and TLQs

For both the Dutch and the German translations, we obtained on
average good ICC levels for the 90 questionnaire items (Dutch: M
=0.65, SD = 0.13, range = [0.22, 0.86], German: M = 0.66, SD = 0.13,
range = [0.30, 0.91]). For the 24 constructs and related dimensions,
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the correlation is even excellent on average (Dutch: ICC M = 0.82,
SD = 0.07, range = [0.58, 0.93], German: ICC M = 0.81, SD = 0.09,
range = [0.58, 0.94]). Table 1 shows a good or excellent correlation
for 76% of the Dutch and 73% of the German items and for all but
1 Dutch and 2 German constructs and related dimensions. For the
24 representative items of the short version of the ASAQ, we also
obtained overall good correlations (Dutch: M = 0.65, SD = 0.12,
range = [0.39, 0.82], German: M = 0.67, SD = 0.14, range = [0.30,
0.91]). For 17 (71%) Dutch and 20 (83%) German representative items
the correlation is good or excellent and for a further 6 (25%) Dutch
and 3 (13%) German items, the correlation can be classified as fair.
One representative item per TLQ obtained a poor correlation.

Table 1: Categories of ICC classifications by Cicchetti [9] and
number of ICC values per classification category, with the
full ASAQ version (90 items) on item-level and construct-
level, as well as the short version (24 items) on item-level.

Classi- ICC- 90-Item 24 Constructs/ 24-Item
fication Range Set Dimensions Set
Durcu
Excellent’ 0.75 - 1.00 18 (20.0%) 21 (87.5%) 4 (16.7%)
Good 0.60 — 0.74 50 (55.6%) 2(83%) 13(54.2%)
Fair 0.40 - 0.59 18 (20.0%) 1(4.2%)  6(25.0%)
Poor 0-039  4(4.4%) /o 1(4.2%)
GERMAN
Excellent’ 0.75 - 1.00 25 (27.8%) 19 (79.2%) 9 (37.5%)
Good 0.60 — 0.74 41 (45.6%) 3(12.5%) 11 (45.8%)
Fair 0.40 - 0.59 20 (22.2%) 2(83%) 3(12.5%)
Poor 0-039  4(4.4%) /o 1(4.2%)

4.2 Variation between SLQ and TLQs

We analyzed mean score differences between the SLQ and TLQs.
These are estimates for score equivalence between English and
Dutch/German as well as for positive (i.e., the Dutch/German score
is higher than the English score) and negative (i.e., the Dutch/German
score is lower than the English score) biases. For the 24 constructs/
dimensions, we obtained a mean difference of 0.09 in absolute
terms (SD = 0.07, range = [-0.16, 0.68]) for Dutch and 0.08 (SD
= 0.07, range = [-0.09, 0.47]) for German. There is a credible in-
dication of positive bias for two Dutch and three German con-
structs/dimensions, and a credible indication of negative bias for
two Dutch constructs/dimensions (Enjoyability (AE) and Attentive-
ness (AA)). Performing a similar analysis for the 24 representative
items of the short ASAQ, we observe a credible indication of posi-
tive bias for two Dutch and one German item as well as a credible
indication of negative bias for three Dutch items. The mean dif-
ference for the 24 representative items is 0.11 (SD = 0.07, range =
[-0.26, 0.69]) for Dutch and 0.08 (SD = 0.06, range = [-0.07, 0.89] for
German. Looking at the 90 items of the full ASAQ, we observe a
credible indication of bias for 14 Dutch and 6 German items. The
mean difference here in absolute terms is 0.11 (SD = 0.07, range =
[-0.30, 1.59]) for Dutch and 0.07 (SD = 0.06, range = [-0.31, 0.89]) for
German. Results for all constructs/dimensions and items are given
in our Appendix [2].
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4.3 Cross-language experience comparison

We found a credible indication of a difference between the mixed-
international English and Dutch sample groups for 14 constructs/
dimensions, and between the other two pairs of sample groups for
eight constructs/dimensions each. Plotting the mean scores for the
three sample groups (see Figure A1 [2]) shows that most differences
are observed for constructs/dimensions related to the enjoyability
(e.g., Likeability (AL), Enjoyability (AE)) and believability (e.g., Nat-
ural Appearance (NA), Humanlike Behavior (NLB)) of the ASAs.
The mixed-international English sample group thereby tends to pro-
vide the highest and the bilingual Dutch sample group the lowest
ratings. Detailed results can be found in our Appendix [2].

5 SYNTHESIS AND OUTLOOK

The 90-item sets of the Dutch and German ASAQs closely match the
initial English version in construct and dimension scores, demon-
strating strong equivalence, with only one or two constructs being
classified as fair. While the short versions show good average corre-
lations, the Dutch TLQ has a poor correlation for the Human-Like
Appearance (HLA) item and, similarly, the German TLQ for the
Sociability (AS) item. Consequently, researchers should be cautious
when comparing these specific items with results obtained with the
original English version. Similar caution applies to items of the long
TLQs showing poor correlations with SLQ items. Validating these
translations still enables effective study of human-ASA interactions
in Dutch and German-speaking populations. Nevertheless, future
work should focus on (i) refining Dutch and German TLQ items
with poor correlations and (ii) expanding TLQ development to more
languages to increase ASAQ accessibility, potentially leveraging
large language models for improved translations.

While we delve into linguistic details related to the translation
process—— introduction of grammatical genders in both TLQs and
challenges related to linguistic loss——in the Appendix [2], our fo-
cus here is on two practical usage aspects. (i) With the ASAQ using
a 7-point scale from -3 to +3, we found an average absolute score
difference of around 0.1 for both languages and versions. Still, our
findings indicate credible biases, necessitating conversion correc-
tions when comparing results to those obtained from the SLQ. For
example, converting a Dutch AE score of 0.70 to an equivalent Eng-
lish score involves subtracting -0.14 (AM), resulting in 0.84, while
adding -0.14 (AM) to an English AE score yields an equivalent
Dutch TLQ score (cp. Table A3 [2]). (ii) Practical usage also requires
understanding cultural impacts. Figure A1 [2] illustrates our data
comparison of three language groups: mixed-international English,
Dutch, and German. We observed varied ratings for ASA attributes
like enjoyability and believability, with the English sample gen-
erally giving higher ratings than the Dutch sample. Performance
ratings, however, were consistent across all groups. These findings
highlight the need to consider cultural and linguistic influences
in ASA comparisons and emphasize the importance of expand-
ing cross-cultural research to gain deeper insights, supported by
existing research (e.g., [12, 24-26)).
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