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Abstract

The present study aims to investigate the concept of Promethean Shame in the context of artificial intelligence (AI)
usage and cooperative work with Al. Promethean Shame, termed by philosopher Giinther Anders, refers to the
experience of being confronted with human-made technology that outperforms human abilities. Understanding
whether the concept influences perception towards Al is a crucial factor in creating effective human-Al collaboration.
To assess participants’ experience of Promethean Shame and analyze if the experience is influenced by Al use, a
pre-post comparison study was conducted. Participants were asked to complete a text-correction task with the help
of a Large Language Model-based chatbot. A questionnaire was used to assess multiple interaction factors before
and after the task. Results indicate no significant change in Promethean Shame before and after the interaction as

well as weak to moderate correlations to other concepts like trust and perceived intelligence.

. Introduction

With the rapid development and exponential growing
user base of Large Language Model (LLM)-based chat-
bots [1] such as ChatGPT, it becomes increasingly im-
portant for human-centered Al to better understand
how users react to the Al systems when interacting with
them. As Al technology is relatively new, there are large
research gaps regarding the nature of human-Al interac-
tion. In the field of engineering psychology, understand-
ing the effects of technology interaction on a person’s per-
ception is essential; however, technology-related emo-
tions such as shame have so far been understudied in
human-AI interaction research. Understanding them
could improve human-centered design and user satis-
faction. LLM-based chatbots such as ChatGPT, a GPT-
40 based chatbot, are increasingly integrated into both
leisure and work environments due to their ability to per-
form a wide range of tasks efficiently. Their extensive
knowledge and processing speed [1] can lead to situa-

tions where a chatbot might outperform the user in com-
pleting tasks or providing information. For example, a
chatbot might generate a detailed project schedule in sec-
onds, which would take the user hours. In the workspace,
shame can have multiple possible triggers and various
factors, including loss of power, loss of autonomy in goal
setting or reaching a set goal and failure to realize oppor-
tunities for advancement
Promethean Shame (PS), termed by Giinther Anders
,is characterized as the shame felt when human-made
technology is superior to humans. The concept was de-
veloped before Al, as we know and use it today, existed.
Therefore, the objective of this study was to determine
whether the concept of PS has psychological relevance
in the context of human-technology interaction, specifi-
cally AL
To this end, we conducted a study to find out to what
extent PS can be induced and assessed when interacting
with technology that is portrayed as superior to the user.
We developed a study where participants interacted with
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an Al chatbot to solve a text-correction task. The inter-
action was designed with prompts to the chatbot and
feedback mentioning the superiority of the Al to increase
the potential of experiencing PS [2]. PS was measured be-
fore and after the interaction. Furthermore, we wanted
to investigate exploratorily which subjective aspects of
the interaction may influence the experience of PS. The
pre-post comparison of PS, as well as attitudes toward
and experience with technology, was chosen to show the
extent to which the superiority of LLMs affected cooper-
ation with humans. The findings could provide valuable
guidance for programming chatbots to enhance the qual-
ity and comfort of human-technology interactions.

Il. Method and Materials
1.1.

To calculate the sample size, we conducted an a priori
power analysis. For this, we used effect sizes (d = 0.35) of
similar studies on shame. Results indicated the required
sample size for a power of 0.80 being N = 51. In this study;,
N =49 participants were included in the data analysis
of the original 60 who completed the study. Seven par-
ticipants had to be removed due to schematic answers
or having an excessively short completion time, 4 had to
be excluded due to the chatbot not working as intended.
The study was conducted online via Prolific and partici-
pants received a compensation of 5,00€ for study com-
pletion. Age ranged between 21 and 63 years (M = 34.7,
Mdn = 32). Participants had a relatively high level of
prior LLM experience with 53% agreeing positively with
the two items regarding use and cooperation experience
(largely or completely agree). Twenty-five participants
were male, 22 female, one non-binary and one partici-
pant preferred not to indicate their gender. Participants’
educational level was relatively high, with 37 having a
Bachelor’s or Master’s degree.

Participants

All measures assessed participants’ responses on a 6-
point Likert scale from completely disagree to completely
agree unless otherwise stated. Cronbach’s alpha was cal-
culated for all scales to assess internal consistency as a
reliability indicator. In the pre-task questionnaire, we
assessed PS with the 10-item Promethean Shame Ques-
tionnaire [4]. Reliability was good (a = .88). Technology
optimism was assessed with the 9-items Technology Op-
timism Scale [5] measuring responses on a 5-point Likert
scale from strongly disagree to strongly agree. Reliability
was acceptable (¢ = .88). Affinity with technology inter-
action (ATI) was measured with the 9-item ATI scale
Reliability was acceptable (a = .78).

In the post-task questionnaire, we assessed PS with
the same questionnaire as in the pre-task survey. Inter-

Measures

nal consistency was excellent (@ = .93). Usefulness of
the chatbot [7] was measured with 4 items. Reliability
was acceptable (a = .78). Perceived cooperativity was
measured with the 15-item Perceived Cooperativity Scale
(PCS [8]). Reliability was excellent (a = .92). Perceived
teaming was measured with the 9-item Teaming Percep-
tion Scale (TPS [8]). Internal consistency was good (a
= .87). Trust towards the chatbot was measured with
16 items from the human-computer trust questionnaire
(HCT [9]) that contained the subscales reliability, under-
standability (i.e., cognitive trust), as well as faith and
attachment (i.e., affective trust). Reliability of the full
scale was excellent (@ = .93). Anthropomorphism was
measured with 14 items of the Godspeed Questionnaire

that uses a 5-point semantic differential scale. We
only used the subscales anthropomorphism, likeability,
and perceived intelligence. Internal consistency for the
full scale was excellent (a = .93). Lastly, basic psycho-
logical need satisfaction was measured with the 12-item
BPN-TU on a 5-point Likert scale from not at all to
very much. Reliability was excellent (a = .90).

I1.11l. Design and Procedure

The study had a within-subjects design. After obtain-
ing informed consent and presenting the study descrip-
tion, participants were asked to respond to a pre-task
questionnaire before they received a vignette. They were
asked to imagine they worked in a magazine editorial
and were tasked with fact-checking encyclopedic arti-
cles with the help of an LLM-based chatbot.

For the experimental environment, the chatbot was
created with Gradio, a Python library. The chatbot
was created with the LLM GPT-3.5-turbo and system-
prompted to help the user find the specified errors in the
text, correct them, and give factual information on the
corrected words. The chatbot’s instruction defined the
errors beforehand to ensure a consistent and correct out-
put and avoid errors in the output. It was implemented in
LimeSurvey with a user interface to be directly interacted
with.

As material for the text correction task, articles of
three different online encyclopedias (newworldencyclo-
pedia.org, britannica.com, encyclopedia.com) were sum-
marized by ChatGPT-40 and manually modified to con-
tain three factual errors. They were solvable through the
context of the article or general knowledge. The short
encyclopedic articles (word count: M= 379; Min= 351;
Max= 417) ranged over six different topics which were
inspired by the trivia game trivial pursuit [12], to cover a
wide range of general knowledge: geography (glacier and
fjord), entertainment (cartoon and rock music), history
(Berlin wall and French revolution), art and literature
(science fiction and Salvador Dali), science and nature
(deer and Space Shuttle), and sport and leisure (surfing
and hiking).
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Participants were asked to choose one out of the six
topics. They were then tasked with correcting two short
encyclopedic articles within their chosen topic with the
help from the chatbot. They were instructed to start the
interaction by typing the prompt “Please find all factual
errors in the text” as well as to provide the article text
to the chatbot. After correcting the two articles, they
received standardized feedback within LimeSurvey in-
forming them that the chatbot would have worked faster
and more reliable if it had worked on its own. Afterwards,
participants filled out the post-task questionnaire and
were able to provide feedback on both the chatbot func-
tionality and the study. Finally, participants received a
debriefing on the means of the study and the reason be-
hind the feedback, explaining that it in no way reflected
their individual performance and instead was scripted
to analyze the influence of the interaction and feedback
on PS.

I1l. Results

The statistical analysis was performed with R and RStu-
dio (posit.co). First, descriptive statistics showed that
the sample distribution mean values differed slightly be-
tween the pre- (M =2.90; SD = 1.03) and post- (M = 2.96;
SD = 1.16) measurements for PS (see Fig. 1). However,
using a paired ¢-test (#43 = 0.40; p < .694), no significant
effect (d = .057) could be found.

Second, to shed further light on the stability of PS
scores, a Pearson correlation analysis was conducted,
revealing a high correlation between the pre- and post-
interaction scores (r = .67; p < .001). We also tested
differences on item level, which revealed a significant
increase for Item 1 (M, =2.94; M,,,5; = 3.43, 145 = 2.50,
p=.016) and a significant decrease for Item 9 (M,,,, =
3.63; Myyp5; = 3.16, tj5 =2.45, p = .018).

Third, to explore correlations between PS and user
experience factors, Spearman correlation analyses were
conducted and visualized (see Table 1). Spearman’s cor-
relation was chosen due to non-normal variable distribu-
tions. Significant, moderate positive correlations were
found between pre-interaction PS and affective trust (i.e.,
subscales faith and attachment) as well as perceived in-
telligence. Weak but insignificant positive correlations
were found for PCS, TPS, anthropomorphism, likeability,
and basic psychological needs satisfaction. All correla-
tions between post-interaction PS and other study vari-
ables were insignificant. Weak but insignificant positive
correlations were found for affective trust, all anthro-
pomorphism subscales, and basic psychological needs
satisfaction. A weak, insignificant negative correlation
was found for usefulness.
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Figure 1: Sample distribution of Promethean Shame mean val-
ues pre- and post-interaction. The red dashed line represents
the scale midpoint (3.5).

Table 1: Correlation coefficients of Promethean Shame pre-
and post-interaction with the examined variables and sub-
scales.

Variable Pre-Interaction | Post-Interaction
r p r p

Trust 31 .029 .16 271
Reliability .08 579 -.02 907
Understandab. .22 134 A1 444
Faith 31 .029 .19 .203
Attachment .34 .018 17 .229
PCS .23 117 .04 .790
TPS .16 278 .03 .863
Godspeed 27 .061 15 317
Anthropom. 24 .095 .24 .093
Likability 12 410 .10 .632
Perc. Intell. .35 .015 .14 .348
Usefulness -.02 .909 -.15 .301
BPN-TU .23 .106 .19 .198
Technology .01 920 -.02 .879
optimism

ATI -.09 .537 -.04 .788

IV. Discussion

In the present study we examined the concept of
Promethean Shame (PS) within a text-correction task
assisted by an LLM-based chatbot. The analysis revealed
no significant increase in experienced PS after the inter-
action. On item level, significant differences were found
for two items: While the mean score for Item 1 ("I feel
less capable than the technical systems around me") in-
creased after the interaction, the mean score for Item 9
("I constantly try to prove myself in areas where I feel less
competent than technical systems") decreased. Partici-
pants may feel more comfortable with their own ability
to use the chatbot correctly. Yet their need to prove them-
selves in areas they feel less competent in decreased after
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interacting with the chatbot. This suggests that the ef-
fects, assessed using the PS questionnaire, may be more
multifaceted or possibly obscured by the variation in
change across different items. The interaction may tar-
get specific dimensions of self-perception and behavior
rather than influencing the overall assessment. At the
same time, it suggests that the observed changes may not
have been strong enough to be consistently noticeable
across all dimensions. The low correlations between PS
and variables like trust, basic psychological needs satis-
faction, and anthropomorphism indicate possible influ-
ences that warrant further exploration. The concept of
PS in the context of Al usage and psychological research
remains largely unexplored although it should be consid-
ered systematically to better understand human-Al inter-
action. While the concept of PS is based in philosophy;, it
handles related questions as psychological research and
should therefore be implied more in scientific studies.
The questionnaires used in this study showed very high
reliability.

The system prompts determining the chatbot’s re-
sponses had been specifically created for this study and
not been tested in prior studies. Therefore, the chatbot’s
responses and predetermined answer format were rigid,
with little room for spontaneous interaction. This could
have affected participants’ reaction to the chatbot that
might not reflect actual use of LLM-based chatbots. Fu-
ture research should use a between-subject design to
comparatively assess the effects. Comparing negative
feedback with no feedback can isolate the impact on PS,
as higher shame levels in the negative feedback group
would clearly separate the response to the feedback and
the other factors. Furthermore, the existence of possible
effects of interpersonal characteristics on the percep-
tion of PS should be further investigated. It would be
important to know if there are effects that cause peo-
ple to be more susceptible to feel PS than others (in our
study, ATT had no effect). For example, personality traits
like neuroticism might be linked to higher PS due to the
heightened shame experience. In a follow-up study, a
better instructed and less rigid chatbot should be used,
capable of answering more questions and fact-checking
the users own inputs.

V. Conclusion

This pilot study explored the measurability and relevance
of the construct Promethean Shame to enhance the un-
derstanding of human-AI interaction. Results showed
no significant changes after the interaction with an LLM-
based chatbot, but we found differences among single
items of the questionnaire which could refer to specific
dimensions of self-perception and behavior.
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