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1 INTRODUCTION

Games and play are fundamental human activities that can facilitate learning, social relationships and recreation [16].
Over the past decades, computer and video games have matured from a niche activity to a global mainstream mass
media and multi-billion dollar industry with huge socio-cultural impact [11, 20, 23]. Hence, games are studied and
used throughout many scientific disciplines from developing new algorithms improving technological aspects and
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utilizing games as test or research environments to exploring the sociological and psychological impacts of games in
various ways [22, 28, 29, 35]. Games User Research (GUR) in particular brings together aspects of game development
and human-computer interaction (HCI) [10]. One main research direction in GUR is how to measure, understand, and
improve player experiences, which describe the subjective feelings of players during and immediately after playing a
game [37].

Over the past decades, researchers have developed and investigated a number of tools and procedures to measure and
quantify player experiences, ranging from relatively simple playtest procedures, interviews, and observation protocols
to complex bio-signal measurements and advanced data mining techniques [10, 11, 20, 23]. Still, subjective player
feedback is one of the most important methods to understand how specific game aspects or design changes impact player
experiences. Efforts have been made to develop scales for measuring player experiences [6, 17–19] based on different
psychological theories, for example, the Player Experience of Need Satisfaction (PENS) [21] based on Self-Determination
Theory (SDT) [31–33]. While some of these scales have been successfully used to find general insights, for example,
on how games motivate players, others continue to be used even though they have not been strictly validated and
sometimes scales are created “on-the-fly” to get more specific feedback [20, 24, 27]. To address this need for a more
specific validated instrument, Abeele et al. have recently introduced the Player Experience Inventory (PXI) [1].

The PXI is a self-report questionnaire containing ten subscales that measure different dimensions of player experi-
ences [1]. Thereby, five dimensions measure the functional consequences of player experiences, which means the direct
experiences that result from the design of the game: Ease of Control, Goals and Rules, Challenge, Progress Feedback, and
Audiovisual Appeal. Five additional dimensions measure the psychosocial consequences of game experiences, which
means the secondary emotional experiences: Meaning, Curiosity, Mastery, Immersion, and Autonomy. All subscales
consist of three items scored on a 7-point Likert scale (-3 to 3). Based on the two types of consequences measured, the
PXI can be used to assess diverse facets of player experiences and investigate how game design choices are linked to
players’ emotional responses.

The German speaking countries in Europe possess a very active GUR community and they are also important markets
for the international games industry. For instance, the size of the commercial games market in Germany alone was
estimated with about 4.6 billion Euro for the first half of 20211. In addition, German is the most widely spoken first
language in the European Union2. This illustrates that a consistently translated version of the PXI is needed to measure
player experiences for games research with German-speaking samples. Furthermore, cross-cultural comparisons are a
relevant research topic in their own right and would further benefit from a comparable validated scale.

We address this gap by presenting a validated German translation of the PXI. To the best of our knowledge, this
work is among the first validated German language player experience scales overall. We conducted the translation
and validation following an iterative process involving nine GUR experts with (different dialects of) German as their
first language over several rounds of discussion and pre-studies. The resulting translation was then validated with an
external sample (N = 506) following the procedure of the original PXI validation study [1] as closely as possible for
direct comparison.

We found that, overall, the German PXI achieved very good and similar results in comparison to the English PXI
version for most items and we can recommend it as a measurement tool for researchers and industry practitioners
working with German speaking samples. However, there are also some edge cases that raise relevant points for discussion
not only for the German PXI but also for the English scale.

1https://www.game.de/marktdaten/deutscher-games-markt-erstes-halbjahr-2021/, last accessed August 8, 2022
2https://www.deutschland.de/de/topic/kultur/deutsche-sprache-ueberraschende-zahlen-und-fakten, last accessed August 8, 2022.
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2 RELATEDWORK

In our discussion of related works, we focus on the most relevant scales and articles related to the translation of
questionnaires. Finally, we refer our readers to the original paper [1] for an in-depth discussion of theories and scales
for measuring player experiences in general.

Besides different qualitative and quantitative and subjective and objective measurements to assess player expe-
riences, there are various questionnaires. For example, the Player Experience in Need Satisfaction (PENS) [33], the
Game Experience Questionnaire (GEQ) [18], the Game Engagement Questionnaire [6], or the Immersive Experience
Questionnaire (IEQ) [19]. When considering questionnaires related to player experiences, it is noticeable that there is a
lack of validity in the measurement instruments. Empirical validation for the PENS by its authors is still pending [33].
The GEQ similarly exhibits issues with its validity. Accordingly, further validity studies could not confirm the proposed
factor structure [7, 24]. Authors of the IEQ report an initial validation study that indicates five underlying factors of
the questionnaire; however, when interpreting IEQ results, only a total score for immersion is calculated, and sub
dimensions are not explicitly considered [19]. A nuanced analysis of different aspects of player experiences is, therefore,
not readily possible with the mentioned questionnaires.

Moreover, the original PXI paper authors argue that most player experience questionnaires lack questions that can
measure player experiences at the functional level. Furthermore, the PXI is increasingly used and accepted in the GUR
community [2, 5, 30, 36]. There is also a short version of the PXI that consists of ten instead of thirty items, the Mini
Player Experience Inventory (mPXI) [14]. Therefore, we decided to translate the PXI, as it is a valid tool for measuring
player experiences and should subsequently be made available with the same degree of confidence in its reliability to
the German-speaking GUR community.

The PXI measures two different consequences of player experiences: functional consequences and psychosocial

consequences [1]. Hence, the PXI can be used to measure not only direct experiences that result from the design of
a given game, but also the secondary emotional experiences while playing a game. Comparing the PXI to other PX
measurements, it does not explicitly consider aspects like the influence of narrations or storytelling, or social aspects
tied to specific game types and genres. In this way, the PXI can be used for a wide variety of games and players while
enabling researchers to ask situated and nuanced questions through the instrument. There is no subscale measuring
enjoyment while playing in the originally proposed instrument. Nevertheless, since its initial publication, the authors of
the PXI recommend three further items measuring enjoyment on their website3.

There are no valid German translations of common player experience questionnaires, which suggests that researchers
in German-speaking countries seem to resort to self-translated versions for their research. Due to the lack of consistency
between these different versions it becomes methodologically difficult within the field to compare or even reproduce
outcomes from different studies [20]. Especially, as player experiences present a complex construct that is not directly
observable. Therefore, it depends on operationalization that occurs through a questionnaire. Accordingly, it is important
that the operationalization is reliable and consistent [11]. Denisova et al. add that there is no need of one tool measuring
all facets of PX, but each tool should accurately measure the aspects it claims to measure [9]. Furthermore, research has
shown that constructs or concepts are presented differently in different cultures or do not have a similar meaning [3].
Therefore, it is important to validate the factor structure of subjective questionnaires and, in our case, the distinction of
different aspects of player experiences measured by the PXI in each language and the respectively connected culture.
Wilde et al. translated the Intrinsic Motivation Inventory (IMI) by Deci and Ryan [8] into a German version and

3https://playerexperienceinventory.org/, last accessed August 8, 2022.
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shortened it simultaneously [38]. Their study not only focuses on validating the questionnaire, both translated and
shortened, but also investigates whether it can be used to measure students’ intrinsic motivation after a trip to the
museum. Unfortunately, there are no details on the translation process given. Even, if they present an evaluation of
validity by conducting a confirmatory factor analysis, their work underlines the importance of having a validated
questionnaire to reach comparable results. Especially for questionnaires that ask subjective feeling, the correct wording
is relevant [25]. When translating questionnaires, it is important to check whether the constructs occur equally in the
respective culture. A 1:1 translation is not always necessary, since a word in one language may represent the respective
construct, but the literal translation of this word in another language may say something different.

3 TRANSLATION PROCESS

For the process of translating the original PXI into a German version, we used the translation technique ’Modified
Direct Translation’ that includes translators and experts discussing the wording until reaching agreement [4]. First, nine
researchers and experts from the GUR area translated all items independently. In a second step, all translations were
compared and each item that received differing translations was noted. Thirdly, in a further round, discrepancies were
discussed in the group and a final version was agreed upon. Finally, the questionnaire was checked for comprehensibility
by two independent researchers who were not involved in the translation process, as well as by one person not from
the GUR field. Again, each discrepancy was discussed until reaching agreement. Behling and Law value the used
translation method as medium-high in terms of translation quality compared to other techniques. The best technique
according to the authors is ’Translation/Back-Translation’ [4], where bilingual individuals are involved who translate the
questionnaire from source language to the target language and back, until reaching agreement. No back-translation into
English was done since the main goal was that the constructs are represented correctly in German. Therefore, to make
sure that our translation was comprehensible, we conducted a first online study to investigate the comprehensiveness
of our translation directly with the target group. We asked participants to name the last game they played and to keep
that in mind while filling in the PXI, like they did in the original PXI validation study [1]. Our instructions were as
follows: “Bitte denken Sie nun an das Spiel, das Sie vorhin angegeben haben (also das Spiel, welches Sie zuletzt gespielt

haben). Denken Sie dabei daran, wie Sie sich während des Spielens gefühlt haben. Geben Sie für jede der folgenden Aussagen

an, inwieweit Sie dieser zustimmen.”4 In addition, there was the hint: “Wenn Ihnen bei einer der Aussagen nicht klar ist,

was gemeint ist, dann können Sie auch die Option "Ich verstehe nicht, was hier gemeint ist" wählen.”5. In case participants
chose this option, a further query on why they found the statement difficult to understand was presented for the
respective item, so that we could improve the wording of problematic items. All subjects consented to our approach to
data protection and indicated they understood the provided information regarding their participation. Additionally, all
data were collected and stored anonymously.

In total, 73 people (29 female, 44 male, 1 non-binary, 3 non-disclosed) between 17 and 56 years (𝑀 = 27.7, 𝑆𝐷 = 7.01)
participated in the preliminary study. Most participants did not report any problem of comprehension. However, four
times the “I don’t understand what is meant here”-option was selected for different items by different participants
(one participant made comments on two items). Based on participants’ explanations for their choice, we were able to
determine that in two cases there was no fundamental problem of misunderstanding. The two remaining items are
listed in Table 1. The first comment was on the mea3 item: “Wertvoll ist für mich gleich wie wichtig. Und das ist es nicht.

4transl.: “Now please think about the game you indicated earlier (i.e., the game you played last). Think about how you felt while playing the game. For
each of the following statements, indicate the extent to which you agree with it.”
5transl.:“If it is unclear to you what is meant by one of the statements, you can also select the option ’I don’t understand what is meant here’.”
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Table 1. Item translations that were changed after the pre-study.

Item Original Item Initial Translation Modified Translation

mea3 Playing this game was
valuable to me.

Dieses Spiel zu spielen war wertvoll
für mich.

Das Spiel zu spielen war ein wertvoller
Zeitvertreib für mich.

mas3 I felt a sense of mastery
playing this game.

Ich hatte das Gefühl das Spiel zu
beherrschen.

Ich hatte das Gefühl das Spiel gut zu
meistern.

”6 (ID 35). This comment suggests that the word ‘wertvoll’ (valuable) can be perceived as a synonym for ‘important’ in
German, which does not correspond to the intended meaning. The item is more about playing as a valuable activity at
that moment, not necessarily whether it is described as important for the person beyond that. Therefore, we changed
the word ‘wertvoll’ (valuable) into ‘wertvoller Zeitvertreib’ (valuable pastime) to distinguish this difference. The other
comment was on the mas3 item: “Beherrschen im Sinne von Können; oder Beherrschen im Sinne von: Über das Spiel

bestimmen?”7 (ID 75). Here, the participant seemed to be unsure what the meaning of sense of mastery (German: Gefühl
[das Spiel] zu beherrschen) was. Therefore, we changed the German word ‘beherrschen’ (to master) to ‘meistern’ (also
to master, but more associated with skill) as this is more appropriate for performing in the game and not directing the
game. The final version of the German PXI can be found in Appendix A and on https://playerexperienceinventory.org/.

4 STUDY

We conducted an online study to evaluate the validity of the German PXI. Here, we describe our preparatory strategies
and describe the population sample engaging with the translated questionnaire.

4.1 Procedure, Study Design, and Recruitment

We decided to recruit participants online, as, on the one hand, our study took place during the Covid-19 pandemic, which
affects the possibility of inviting participants to laboratories; on the other hand, this procedure is in line with the method
of the original PXI paper [1] and provides the chance to recruit many participants. The recruitment was conducted via
Reddit, Facebook, and traditional online channels (mailing lists and Moodle groups) of all involved universities. The
survey link was posted and the study’s objectives and information about the responsible researchers were described.
Participants agreed to the privacy policy that all data were collected and stored anonymously by placing a check mark.
For the study design, we followed the approach of the original PXI validation study [1]: We asked participants to recall
their last gaming session and to rate their respective experience by filling out the PXI. Hence, every participant related
the questions to their very own game, for example, while one participant thought of a role-playing game, the other
referred to a first-person shooter while filling out the questionnaire. The choice of game was thus left to the participant.
Participants could refer to any digital game played on a smartphone, tablet, computer, or console.

In the survey, participants had to name the game they were referring to when filling out the PXI, indicate when
they had last played the game, state how often they are playing digital games in general, and provide demographic
information if they wanted to. Furthermore, there was a freeform text field at the end of the survey in case they had
any questions or comments. The survey was online for 18 weeks. During this period, discussions on the various online
platforms were monitored and moderated. The study was approved by an institutional ethics committee.

6transl.: “To me, valuable is equal to important. And it isn’t.”
7transl.: “Master meaning ’skill’; or master meaning ’rule over the game’?”
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Fig. 1. Percentage distribution of genres of all the games participants referred to in our survey (N = 506).

4.2 Sample Description

In total, 1379 persons participated in the online study. 873 data sets were excluded because they were incomplete. Hence,
506 participants were included in the analysis. The participants (72 self-identifying as female, 414 self-identifying as male,
6 self-identifying as non-binary, 6 not specified, 8 not disclosed) were aged between 16 and 56 (𝑀 = 28.0, 𝑆𝐷 = 5.43).
Participants reported playing digital games 18.08 hours per week on average (𝑆𝐷 = 12.71). On a scale ranging from 1 to
7, they rated their gaming affinity (𝑀 = 6.37, 𝑆𝐷 = 0.92), frequency of play (𝑀 = 6.17, 𝑆𝐷 = 1.12), and their general
passion for digital games (𝑀 = 6.28, 𝑆𝐷 = 1.07). Hence, the majority of participants described themselves as having a
passion for digital games and playing such games often.

When completing the PXI questionnaire, participants referred to a total of 267 different games. Figure 1 provides
an overview of the games’ genres that the participants indicated. The three most represented game genres, which
comprise more than 50 % of the sample, were role-playing games (19.0 %), first-person shooters (18.2 %), and action
adventures (18.2 %). Further genres with more than ten mentions were strategy (6.7 %), MMORPG (6.3 %), survival (4.7 %),
simulation (4.5 %), MOBA (4.3 %), platformer (3.6 %), racing (3.2 %), and card games (2.8 %). 37 % of the games were pure
single-player games, whereas 28 % were multi-player only. The other 35 % of the games featured both single-player and
multi-player modes.

5 RESULTS

The following presents the results, divided into the Confirmatory Factor Analysis and an analysis of qualitative data.

5.1 Confirmatory Factor Analysis

We conducted a Confirmatory Factor Analysis (CFA) with maximum likelihood estimation to test whether the translated
items of the PXI in German fit the hypothesized model of the original version. The full list of non-standardized (B) and
standardized (𝛽) factor loadings as well as standard errors (SE) for each of the scale items can be found in Table 2.
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Table 2. Factor loadings for survey items of the German PXI, Internal reliability (Cronbach’s 𝛼 ), Composite Reliability (CR) estimates,
and Average Variance Extracted (AVE). Bold entries represent values meeting the established cutoff criteria.

Factor Item B 𝛽 SE Cronbach’s 𝛼 CR AVE
Ease of Control ec1 .98 .75 .06 .74 .75 .50

ec2 .71 .66 .05
ec3 1.02 .71 .06

Goals and Rules gr1 .63 .67 .04 .78 .79 .55
gr2 .94 .78 .05
gr3 .75 .77 .04

Challenge ch1 1.15 .77 .07 .79 .79 .56
ch2 1.07 .71 .07
ch3 1.01 .76 .06

Progress Feedback pf1 1.18 .74 .07 .71 .74 .50
pf2 .61 .46 .06
pf3 1.43 .86 .07

Audiovisual Appeal aa1 .60 .64 .04 .81 .82 .61
aa2 .82 .63 .04
aa3 .94 .85 .04

Meaning mea1 1.47 .89 .06 .83 .84 .65
mea2 1.51 .89 .06
mea3 .81 .61 .06

Curiosity cur1 1.49 .87 .06 .88 .88 .71
cur2 1.34 .80 .07
cur3 1.50 .86 .07

Mastery mas1 1.23 .87 .05 .87 .87 .70
mas2 1.13 .79 .06
mas3 1.12 .84 .05

Immersion imm1 .94 .51 .08 .75 .79 .56
imm2 1.15 .88 .05
imm3 1.12 .82 .06

Autonomy aut1 1.39 .90 .06 .89 .89 .74
aut2 1.35 .84 .06
aut3 1.19 .84 .05

5.1.1 Model Fit. The CFA reaches significance (𝜒2 (360) = 742.33, p < .001) and the chi-square test indicates a good
to acceptable fit ( 𝜒

2

𝑑𝑓
= 742.33

360 = 2.06 < 3 [34]). Because the chi-squared is sensitive to sample size and easily reaches
significance for larger samples, we analyzed model fit indices to bypass this issue. The root mean square error of
approximation (RMSEA = .05), with a threshold of <.06 [12], indicates good model fit. This is supported by looking at
the comparative fit index (CFI = .95), which is ≥ .95 and thus also represents a good model fit as well as the and the
Tucker-Lewis index (TLI = .94), which is slightly below this threshold [15]. Overall, these results support that the model
derived from the original PXI scale fits the data of the German PXI well.

5.1.2 Internal Reliability. The internal reliability of the translated factors was assessed by looking at Cronbach’s 𝛼 . As
can be seen in Table 2, scale reliability is acceptable for all translated factors of the German PXI (𝛼 ≥ 0.7) [26]. This
indicates that the sets of items of each factor of the German PXI are sufficiently related as a group.
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Table 3. Discriminant validity of the German PXI: AVE and shared variances of the scales. Bold entries mark the highest AVE/covariance
of each scale.

EC GR CH PF AA MEA CUR MAS IMM AUT
Ease of Control .50
Goals and Rules .63 .55

Challenge .26 .27 .56
Progress Feedback .49 .65 .27 .50
Audiovisual Appeal .17 .13 .24 .26 .61

Meaning .12 .14 .19 .15 .46 .65
Curiosity .04 .02 .23 .12 .35 .50 .71
Mastery .34 .38 .35 .28 .30 .42 .27 .70

Immersion .00 .12 .17 .13 .37 .65 .42 .36 .56
Autonomy .07 .06 .24 .11 .27 .32 .27 .38 .26 .74

5.1.3 Convergent and Discriminant Validity. To conclude our analysis, we looked at convergent validity (i.e., whether
items which should be related, actually are related) and discriminant validity (i.e., whether items that are not supposed
to be related, are actually unrelated). To assess convergent validity, we considered composite reliability (CR), with a
recommended criterion of 0.7 [39], and the average variance extracted (AVE), with a recommended criterion of 0.5 [13].
To analyze discriminant validity, we compared the AVE with the shared variance between the factors to check whether
the AVE of each factor is higher than the covariance of any of the other factors. The CR estimates of all factors were
above the recommended criterion of 0.7 [39] (see Table 2). Also, all AVE estimates met the recommended threshold of
≥ 0.5. However, it should be noted that the Ease of Control and Progress Feedback factors were just on the border of
this cutoff value. Since the AVE is considered a rather conservative measure for establishing convergent validity and a
good CR is considered sufficient [13], we conclude that convergent validity is adequate, with room for improvement
regarding the AVE of the aforementioned factors. In terms of discriminant validity, as shown in Table 3, the AVE is
higher than the shared variance for six out of ten factors. This indicates that the explanatory power of the items of
these factors is always higher than the explanatory power of these items on different factors, meaning that these factors
can be discriminated well. However, it can be seen that the factors Meaning, Ease of Control, Progress Feedback, and
Goals and Rules cannot be considered distinct enough to establish discriminant validity. For instance, the Immersion

factor roughly explains as much variance of the Meaning factor as the factor itself. Also, the Goals and Rules factor
explains more variance of the Ease of Control as well as the Progress Feedback factors themselves and has a higher shared
variance to these factors than its own AVE. Based on these results, discriminant validity cannot be established for the
whole scale.

5.2 Qualitative Analysis of Participants’ Feedback

Apart from our main goal to validate the German translation of the PXI, we were also interested in how participants
perceived the questionnaire. Hence, we now present their qualitative feedback in more detail in the following. 74
participants used the freeform text field at the end of the survey to provide feedback. We read through all comments,
extracted the main message(s) and clustered them accordingly. We excluded 36 answers from our analysis, because
they do not refer to the PXI questionnaire (e.g., “Viel Erfolg bei der Forschung!”8 (ID 779)). Based on the remaining 38

8transl.: “Good luck with your research!”
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responses, we identified two main issues raised by our participants: (1) the repetitive nature of the questions and (2)
the impression that certain items were not applicable to the game in question. The first aspect, repetitive questions,
was mentioned by twelve participants in very similar statements, such as “Fragen in der Umfrage wiederholen sich
teils mehrfach”9 (ID 625), “Fragen fühlen sich redundant an”10 (ID 422), and “Viele Fragen waren so minimal anders
formuliert, meist [...] nur durch recht schwammige Begriffe, dass es für mich irritierend war”11 (ID 145).

The second aspect is a bit more nuanced. In total, 29 participants expressed the feeling that the questionnaire or at
least parts of it do not adequately capture the experiences they made with the last game they had played. However, the
comments reveal different reasons for that impression. 15 participants referred to a lack of applicability to competitive
games or multi-player games in general, e.g., “Für kompetitive Multiplayer Spiele passen manche Fragen nicht besonders
gut”12 (ID 733). Some participants further specified which items they found inappropriate, like in the following statement:
“Da das von mir beschriebene Spiel ein PvP Multiplayerspiel ist, machen einige Fragen zum Spielfortschritt und zur
Schwierigkeit wenig Sinn.”13 (ID 280). Here, the PXI dimensions Progress Feedback and Challenge are characterized as
incongruous for competitive games. Another participant pointed out that questions regarding mastery and curiosity
did not fit well for competitive games: “Die Fragen sind für kompetitive Spiele eher semi-optimal. Wenn das Ranking
System gut ist, fühlt man sich nie als würde man das Spiel meistern. Auch eine Welt kann man nicht entdecken oder
’sehen wie es weiter geht’.”14 (ID 335). The statement “Bei online-multiplayer spielen sind die Fragen danach, wie
sehr man sich für den weiteren Verlaufe des Spiels interessiert, nicht wirklich sinnvoll. Es geht ja nicht um eine Story,
etc.”15 (ID 929) also seems to refer to the Curiosity dimension of the PXI, which deals with players’ interest in how the
game evolves. Some participants seem to instinctively associate the wording of the Curiosity items, such as “Ich wollte
herausfinden, wie das Spiel verläuft”16 (cur2), with a narrative or explicit storyline. The following comments underline
that: “Fragen sind stark auf Story / Einzelspieler Games ausgelegt”17 (ID 703) and “Zu Beginn der Umfrage wäre der
Hinweis sinnvoll, dass die Fragen auf Spiele mit einer Handlung/Story ausgelegt sind.”18 (ID 333).

A lack of story or progress also seems to be the main reason why eleven participants perceived some items of the
questionnaire as inappropriate for certain game genres. Apart from competitive games, participants mention sandbox
games (IDs 774, 1115), strategy games (ID 774, 1115), e-sports (ID 333), and simulations (ID 161) in this context, e.g., “Ich
fand die Formulierung ’ich wollte wissen, wie das Spiel weitergeht’ oder Ähnliches schwierig, da dies eigentlich nur auf
Spiele mit Fokus auf die Story zutrifft. Bei Aufbauspielen oder Simulatoren z.B. fände ich diese Aussage schwierig zu
bewerten.”19 (ID 161).

Finally, three participants assessed some questions to be inapplicable for games that they have already played a lot:
“Die Fragen sind z.T. sehr unpassend, wenn man ein Spiel schon länger spielt.”20 (ID 774). One person pointed out that
the result of the PXI might be biased due to the fact that the survey only refers to the last game session, particularly

9transl.: “Questions in the survey are sometimes repeated several times”
10transl.: “Questions feel redundant”
11transl.: “Many questions were formulated so minimally differently, mostly with only somewhat vague terms, that it was irritating for me.”
12transl.: “For competitive multi-player games some questions do not fit very well”
13transl.: “Since the game I described is a PvP multiplayer game, some questions about game progress and difficulty make little sense.”
14transl.: “The questions are rather semi-optimal for competitive games. When the ranking system is good, you never feel like you are mastering the
game. Also, you can’t discover a world or ’see what happens next’.”
15transl.: “In online multiplayer games, the questions about how interested you are in the further course of the game don’t really make sense. After all,
there is no storyline, etc. involved.”
16Original item: “I wanted to explore how the game evolved.”
17transl.: “Questions are heavily weighted towards story / single-player games.”
18transl.: “At the beginning of the survey, it would be useful to note that the questions are designed for games with a plot/story.”
19transl.: “I found the phrase ’I wanted to know how the game would continue’ or similar difficult, since this really only applies to games with a focus on
the story. For example, I would find this statement difficult to evaluate for construction games or simulations.”
20transl.: “Some of the questions are very inappropriate if you have been playing a game for a while.”
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when the game was a competitive game: “Die Fragen sind für Multiplayer Spiele schlecht/unpassend gewählt. Ich hab
bsp über 2k spielstunden in League of Legends. Heißt ich mag das Spiel anscheinend doch genug um entsprechend viel
Zeit zu investieren. Da aber nach meiner letzten erfahrung gefragt wurde musste ich überwiegend negativ eingeben,
weil dass die erfahrung in diesem einem match war. Somit nicht representativ für das gesamtempfinden über das
Spiel.”21 (ID 35).

In addition to the direct feedback provided at the end of the survey, we tracked the evolving discussions about our
survey on the online platforms that we used to promote the study. While there were no comments regarding our posts
in any of the Facebook groups, we observed that lively discussions evolved in some sub-reddits (in particular, the
sub-reddits “r/zocken” and “r/rocketbeans”). These forums were also the ones where the majority of participants could
be recruited. In such sub-reddits, users can write comments and use so-called upvotes to express their agreement with
an existing comment. Overall, the comments in the sub-reddits reflect the feedback from the freeform text of the survey.
The most popular comment (receiving 27 upvotes) points out that the questions were not well-suited for certain game
types, such as competitive games or sandbox games: “Die Fragen sind jetzt nicht besonders gut für kompetitive Spieler
oder Sandbox Spieler geeignet. Das bezieht sich alles zu sehr auf story-lastige Spiele die man durch spielen kann. Oder
sowas wie Jump’n’Runs.”22 Again, the commenter seems to attribute this problem to items of the PXI which relate to
progress or story. Similarly, Reddit users highlighted the problem of playtime: The comment “Die Fragen sind alle so
formuliert, als würde davon ausgegangen, ich hätte das Spiel gerade zum ersten Mal gespielt”23 received 22 upvotes,
and the same user further stated: “[...] wenn einfach nur nach dem Spiel gefragt wird, das man als Letztes gespielt hat,
war das in meinem Fall ein Spiel, das ich schon so ca. 400 Stunden gespielt hab. Da sind dann Fragen darüber, ob ich
mit der Steuerung zurecht komme oder mir das Spielziel klar ist, nicht besonders aussagekräftig. [...]”24 Finally, the
repetitiveness of the questions was criticized several times, in four individual comments, which received six, six, three,
and one upvotes, respectively.

Overall, the qualitative comments to the survey indicated that participants expressed difficulties with repetitive
questions and, occasionally, with translating specific questions to their individual game of reference.

6 DISCUSSION

As presented above, the goal of this work was to create and validate a German version of the PXI to be used for studies
with German speakers. We followed an iterative approach that involved several repetitions of letting nine German and
English speaking GUR experts create translations and then identify and resolve potential issues through group-based
discussion. Then, we conducted a pre-study with a smaller sample of external participants and finally a larger validation
study. The statistical analysis revealed that our translation meets well accepted standards with respect to the specific
measures and the results are also very close to those that Abeele et al. reported for English speaking samples using the
English language PXI [1]. However, we discuss some specific results leave room for improvement and some relevant
insights from the qualitative feedback we received in the following paragraphs.

21transl.: “The questions are poorly chosen for multiplayer games. For instance, I have over 2k hours of play in League of Legends. That means I apparently
like the game enough to invest a lot of time. But since my last experience was asked, I had to enter mostly negative, because that was the experience in
this one match. Thus not representative for the overall feeling about the game.”
22transl.: “The questions are not very well suited for competitive players or sandbox players. It’s all too much about story-heavy games that you can play
through. Or something like jump’n’runs.”
23transl.: “The questions are all phrased as if it were assumed that I had just played the game for the first time”
24transl.: “If you’re just asked about the last game you played, in my case it was a game I’d already played for about 400 hours. Questions about whether I
can handle the controls or whether the game’s objective is clear to me are not very meaningful.”
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Overall, the empirical validation revealed that the German PXI has valid psychometric properties: We found that the
proposed model fitted the data well, meeting established thresholds for RMSEA and CFI. Reliability and convergent
validity was similarly given, since Cronbach’s 𝛼 , CR and AVE were all within acceptable thresholds. However, it should
be noted that some factors (especially Ease of Control and Progress Feedback), were just above threshold regarding
AVE. This indicates that the respective items could be refined such that more variance is explained by them on the
factor they are supposed to measure. It should be considered that these factors had similar issues in the original scale
validation study (the AVE of Ease of Control even fell below the threshold of .50, as the authors reported an AVE value
of .47 [1]). This suggests that this issue is not necessarily related to our translation, but could be a general problem of
the constructs of the PXI.

Similarly, we found issues related to the discriminant validity of the German PXI, i.e., some factors could not be
discriminated well enough from other factors. This issue especially concerned the Ease of Control, Goals and Rules,
and Meaning factors. To better understand whether these issues are related to the German translation or are already
evident in the original scale, we compared the covariances between factors with those reported in the original scale
validation study. Although no covariances were greater than the AVE in the original version of the PXI, we could see
that there are substantial covariances on the factors that could not be well discriminated in our study. For instance,
the AVE of the Meaning factor was as high as its covariance to the Immersion factor in our study. In the original
version, this covariance is not greater than the AVE of the Meaning factor, but still represents the greatest covariance to
another factor. Similarly, there is substantial covariance between Goals and Rules, Ease of Control, and Progress Feedback.
Although these covariances are not as high as in our data, we can find similar patterns. Overall, we can conclude that
the issues related to discriminant validity regarding the aforementioned factors are already prevalent in the original
scale, but less pronounced. To improve our scale, we suggest to carefully consider the problematic factors and take
action such that they can be better distinguished from each other. This could be achieved by changing the focus of
items, merging factors or even removing or adding new factors and/or items. It could further be worthwhile to consider
such improvements for the original version of the PXI to improve the discriminant validity there as well.

Overall, we have shown that our German translation of the PXI is a valid instrument in terms of formal criteria such
as model fit, reliability, and convergence. However, we have also identified some issues regarding certain factors. The
qualitative analysis of both survey responses and discussions on Reddit provides further insights about how participants
perceived the questionnaire. Such insights might reveal reasons for the emergence of the identified issues and, moreover,
point towards additional potential limitations of the PXI.

First of all, participants rated some questions to be inapplicable with respect to the game they had in mind. Therefore,
they were unsure how to answer them. According to the reasons mentioned in the comments, this problem is not related
to the German translation but to the questions’ content, indicating a more general issue of the questionnaire. A lack of
fit of certain questions was mainly perceived by participants who evaluated their player experience in a competitive
game or another type of game that does not contain a storyline or a progress-based structure (e.g., sandbox games). In
such cases, participants reported difficulties with answering questions related to the factors Progress Feedback, Challenge
and Curiosity. Considering that about one third of our sample referred to multi-player games, the problem may have
contributed to a lack of convergent and discriminant validity, especially with regard to the factor Progress Feedback.

Interestingly, participants seem to have an implicit understanding of items of the Curiosity subscale as referring
to a narrative, even though the items do not directly relate to a story, narrative, plot, or similar. This is particularly
remarkable, since during the scale construction of the original PXI the authors decided to exclude constructs that have
a strong focus on narration, with the reason that they would not apply to certain game genres [1]. Our results indicate
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that despite these considerations some participants tend to instinctively interpret the Curiosity items as referring to a
narrative—at least in our German translation. We suggest to further investigate participants’ understanding of this
factor in future studies to figure out if the unintentional association is a specific feature of the German translation or
already occurs in the original scale.

Furthermore, we have to consider that many participants in our sample referred to a game they had played frequently
before. Accordingly, several participants stated that questions regarding the understanding of controls and rules or the
game’s progression seemed pointless to them. This reaction is comprehensible, because one would expect most players
to quit playing a game if they do not understand the rules or think the controls are too complicated. The perceived
inappropriateness of the respective items may have biased our results regarding the PXI factors Goals and Rules, Ease of
Control and Progress Feedback and might account for their substantial covariance to some degree.

In addition, some participants felt that rating a game just based on the last gaming session is not representative for
their average experience with the game. The question arises whether the PXI is applicable for assessing long-term
player experiences or is limited to novel game experiences. It seems that at least parts of the questionnaire, more
precisely the constructs Goals and Rules and Ease of Control, make less sense for evaluating frequently played games. In
other contexts, such as prototype playtesting or laboratory studies, where participants play an unknown game for the
first time, the factors are much more relevant and should not cause any confusion.

Apart from criticizing some questionnaire items regarding their content, participants also commented on the structure
of the questionnaire. More precisely, they pointed out that several questions seemed redundant. While some participants
framed this as a rather neutral observation, others expressed irritation or even annoyance.

Considering our recruitment method, we can assume that most participants were unfamiliar with scientific surveys
or the principles of questionnaire construction (in contrast to samples drawn among university students). Hence, there
is a lack of understanding for repetitive questions, which might lead to negative feelings and disapproval, which in turn
might bias the results or even cause participants to abandon the survey before completion. We therefore recommend to
include an explicit statement at the beginning of the PXI, which explains that some questions in the following might
feel redundant and that this is intended (our suggestion for a complete instruction text is provided in Appendix A).
Such a note will prevent irritation and presumably increase acceptance, though some participants might still question
the purpose of repetitive items.

Another obvious solution would be to completely remove repetitive items, i.e., the development of a short version
of the PXI that includes only one item for each dimension. While a short version would have the added benefit of
being less time-consuming and more flexible to use (e.g., in repeated measurement study designs), items should not be
removed on the fly without proper validation. Hence, we see the development and validation of a short version PXI as
one promising direction for future work. In this context, work-in-progress by Harteveld et al. presents initial advances
[14].

7 LIMITATIONS

As games user researchers, we should not forget how diverse the gaming community has become due to the ubiquitous
character of games. Playing is not limited by age, gender or other individual characteristics and can range from
infrequent, casual engagements to intense, daily sessions. Hence, study-oriented research in this area must consider the
underlying population sample when interpreting and generalizing the results.

We relied on acquisition methods and social media channels that are very popular among frequent players. Our
sample description reflects this acquisition method: most of the participants are frequent male players, 28 years old on
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average, with a very pronounced passion for games. It is not surprising that the three most popular genres—namely
role-playing games, first-person shooters, and action adventures—are the ones that usually target frequent players
and less so casual players. Hence, the applicability of the PXI might differ for underrepresented genres in our sample.
Similarly, the outcomes could vary if we consider a sample that differs greatly in age and, most importantly, gaming
behavior. For the future, we suggest a repetition of our procedure with an explicit focus on specific target groups and
application areas, such as games for children, casual mobile games, or gaming experiences focusing on elderly adults.

It should be considered that the drop-out rate was comparably high in the online study. This can be explained by
how and where participants were recruited. The participants were not compensated and the fact that the survey was
publicly posted on Reddit might have attracted many people being curious but not necessarily motivated to complete
the survey.

We would like to additionally emphasize one specific characteristic of our validation procedure: Similarly to the
original PXI validation, the questions of our questionnaire referred to the last gaming session. This design decision
needs to be addressed because it differs from the “real life” application procedure where such questionnaires are ideally
administered right after playing the—usually new—game. For instance, the last gaming session in our case could have
been several weeks ago, which can lead to biased answers due to the ability to forget memories selectively. Furthermore,
the last game of our participants was often one they had already played before. This nuance can render specific factors,
for example, Ease of Control, obsolete, and related questions might lead to slight confusion, as we already debated
in section 6.

8 CONCLUSION

This paper presents the development and validation of a German version of the PXI. By providing a validated translation,
we aim at supporting games researchers and practitioners who work with German speaking target groups. Until now,
there was only the option of using ‘on-the-fly’ translations when incorporating the PXI into GUR studies. Such untested
translations carry the risk that constructs are not measured correctly and diminish the comparability of results across
studies. Our translation achieves good values for model fit, internal reliability, and convergent validity, and the results
are comparable to those from the original PXI. Hence, we conclude that our German PXI is valid and recommend its
use in future studies with German-speaking participants.

So, besides the practical use, how could our insights contribute to future research on player experience question-
naires? Our results reveal potential limitations and shortcomings of the PXI, which should be considered in follow-up
investigations, for example, the applicability to long-term player experiences. We argue that some of these findings
are not just related to the linguistic aspects of our translation. In this regard, we rather classify this manuscript as a
further iteration of the original PXI research. Our insights pave the way for an even more fine-tuned version of the PXI
questionnaire in the future.
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A GERMAN PXI

Instruction: Bitte denken Sie nun an das Spiel, das Sie vorhin gespielt haben. Denken Sie dabei insbesondere daran,
wie Sie sich während des Spielens gefühlt haben. Geben Sie für jede der folgenden Aussagen an, inwieweit Sie dieser
zustimmen. Ihnen wird auffallen, dass einige Aussagen sich sehr ähneln. Dies ist beabsichtigt. Lassen Sie sich davon
bitte nicht irritieren und bewerten Sie jede einzelne Aussage.
Scale: 7-stufige Likert-Skala, von -3 (= Stimme überhaupt nicht zu) bis +3 (= Stimme voll und ganz zu)
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Constructs & Items
Benutzbarkeit - Ease of Control
1. (ec1) Es war einfach zu verstehen, wie Aktionen im Spiel auszuführen sind.
2. (ec2) Die Aktionen zur Spielsteuerung waren für mich klar.
3. (ec3) Ich fand das Spiel war leicht zu bedienen.
Ziele & Regeln - Goals & Rules
1. (gr1) Ich habe das Gesamtziel des Spiels verstanden.
2. (gr2) Die Ziele des Spiels waren für mich klar verständlich.
3. (gr3) Ich habe meine Aufgaben im Spiel verstanden.
Herausforderungen - Challenge
1. (ch1) Das Spiel war weder zu einfach noch zu schwierig.
2. (ch2) Das Spiel war herausfordernd, aber nicht zu sehr.
3. (ch3) Der Schwierigkeitsgrad des Spiels war für mich angemessen.
Feedback zum Fortschritt - Progress Feedback
1. (pf1) Das Spiel informierte mich über meinen Spielfortschritt.
2. (pf2) Ich konnte meine Leistung im Spiel leicht einschätzen.
3. (pf3) Das Spiel gab mir klares Feedback über meinen Fortschritt auf dem Weg zu den einzelnen Zielen.
Audiovisuelles Erscheinungsbild - Audiovisual Appeal
1. (aa1) Mir gefiel die Art und Weise, wie das Spiel gestaltet war.
2. (aa2) Mir gefiel das Aussehen (Look and Feel) des Spiels.
3. (aa3) Ich schätzte die Ästhetik des Spiels.
Bedeutsamkeit - Meaning
1. (mea1) Das Spiel zu spielen war für mich bedeutsam.
2. (mea2) Das Spiel fühlte sich für mich wichtig an.
3. (mea3) Das Spiel zu spielen war ein wertvoller Zeitvertreib für mich.
Neugierde - Curiosity
1. (cur1) Ich wollte entdecken, wie sich das Spiel entwickelt.
2. (cur2) Ich wollte herausfinden, wie das Spiel verläuft.
3. (cur3) Ich war gespannt darauf, wie das Spiel weitergeht.
Können/Abschneiden - Mastery
1. (mas1) Ich hatte das Gefühl gut in dem Spiel zu sein.
2. (mas2) Ich fühlte mich kompetent, während ich das Spiel spielte.
3. (mas3) Ich hatte das Gefühl das Spiel gut zu meistern.
Immersion - Immersion
1. (imm1) Ich war mir meiner direkten Umgebung nicht mehr bewusst, während ich spielte.
2. (imm2) Ich war in das Spiel vertieft.
3. (imm3) Ich war voll auf das Spiel konzentriert.
Autonomie - Autonomy
1. (aut1) Ich hatte das Gefühl, das Spiel auf meine eigene Art spielen zu können.
2. (aut2) Ich hatte das Gefühl, die Wahl zu haben, wie ich das Spiel spielen wollte.
3. (aut3) Ich hatte das Gefühl, das Spiel so spielen zu können, wie ich es wollte.
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