weizenbaum
yourna

WEIZENBAUM JOURNAL OF THE DIGITAL SOCIETY

OF THE DIGITAL SOCIETY \ 0 5

ISSUE
04

Volume 5 \ Issue 4 \ w5.4.1 \ 11-11-2025
ISSN 2748-5625 \ DOI 10.34669/WI.WJDS/5.4.1

Information on this journal and its funding can be found on its website:
https://wjds.weizenbaum-institut.de

This work is available open access and is licensed under Creative Commons Attribution 4.0 (CC BY 4.0):
https://creativecommons.org/licenses/by/4.0/

KEYWORDS

artificial intelligence
skills
creativity authenticity

knowledge work

RESEARCH PAPER

Generative AI and Changes to
Knowledge Work

Florian Butollo 2@ \ Jennifer Haase '*© \ Ann-Kathrin
Katzinski *® \ Anne K. Kriiger'

"Weizenbaum Institute, Berlin, Germany

2Goethe University Frankfurt, Germany

*Humboldt University Berlin, Germany

*WZB Berlin Social Science Center, Berlin, Germany
*Corresponding author, butollo@soz.uni-frankfurt.de

ABSTRACT

The application of generative Al (genAl) tools has led to widespread spec-
ulation about the implications of technological change for the future of
knowledge work. This article illuminates how the use of genAl affects work
practices in the fields of IT programming, science, and coaching based on
expert interviews and a quantitative survey of users of genAl. Specifically, we
examine perceptions of skills, creativity, and authenticity, which we regard as
key qualities of knowledge work. Our results belie the expectation that human
expertise and skills lose importance: on the contrary, debates about and expe-
riences with genAl help clarify and revalue the core of a profession’s identity.
Our study thus highlights that professions consist of more than the sum of
single work tasks and contain experiential and tacit knowledge about how to
frame, prepare, and interpret work steps, which are difficult for machines to
replicate. However, there are concerns that professions could be hollowed out
and, especially, that the quality of products and services could deteriorate as
automated “good-enough-versions” of former offers become commonplace.
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1 Introduction

Rapid progress in the development of Al systems has—once again—inspired
speculations about the future of work. Unlike in prior periods of rapid au-
tomation, however, uncertainties regarding the impact of technology do not
concern repetitive tasks of manual labor but knowledge work (Brynjolfsson

et al., 2023; Dell’Acqua et al., 2023). The predictions of the much-acclaimed
book The Second Machine Age (2014) are seemingly becoming real. In this
book, Eric Brynjolfsson and Andrew McAfee argue that artificial intelligence
(AI) technologies will have a comparable effect on cognitive fields of work as
industrial automation had on blue-collar work. As in many other interpreta-
tions, the perspective is one of a “race against the machine,” the title of anoth-
er work of these authors (Brynjolfsson & McAfee, 2012, see also Acemoglu &
Restrepo, 2018).

Whereas only 10 years ago such statements seemed to address a distant future,
they appear to become true in the present with the advent of generative Al
(genAl), as this incarnation of Al progresses into fields so far thought to be the
exclusive realm of human action. GenAl applications seem to possess skills
that surpass those of humans, processing and generating much more informa-
tion instantly. They also seem to possess creativity as they can generate po-
ems, create graphics, or compose music. In addition, the results they produce
appear authentic in the sense that it is difficult to judge whether they result
from human intelligence or Al (Mei et al., 2024).

The presentation of ChatGPT by OpenAl was aptly described as the “iPhone
moment” of Al by the chief executive producer of the chip producer Nvidia
due to the degree of public attention it stirred and its extraordinarily fast
adoption by consumers. A new practical dimension entered the hitherto rather
speculative discourse about Al as millions of users began to experiment with
ChatGPT and shared their experiences on social media, reporting both ridic-
ulous failures and astonishing accomplishments (e.g., Korkmaz et al., 2023;
Taecharungroj, 2023).

Despite the widespread accessibility of ChatGPT for experimentation, the dis-
course about it lacks an empirical foundation. Expectations and speculations
are rising to new peaks with the public excitement that follows each release

of a new genAl model. On the one hand, much of the discussion follows the
established patterns of a race between men and machines. A study by Gold-
man Sachs projects a “significant disruption” of labor markets and calculates
that up to a quarter of all jobs might be substituted by genAl-based automation
(Hatzius et al., 2023).

On the other hand, studies test the potential of the “augmentation” of human
work through genAl in an experimental setting. An experiment on the use of
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ChatGPT for support in mid-level professional writing tasks found an increase
in work productivity and a decrease in inequality between workers because
ChatGPT benefits “low-ability workers” more (Noy & Zhang, 2023). A similar
experimental investigation into the impact of ChatGPT on customer support
work reported significant improvement for novice and low-skilled workers

but a minimal impact on experienced and highly skilled workers (Brynjolfs-
son et al., 2023). Further, the usefulness and effective application of ChatGPT
to rather complex tasks have been experimentally tested repeatedly (e.g., for
coding tasks, Liu et al., 2024; for idea generation, Haase & Hanel, 2023; for
natural language processing, Alawida et al., 2023).

Although such studies help in formulating hypotheses about the impact of
genAl in the workplace, their empirical scope remains very limited, particu-
larly when it comes to assessing real changes in work routines and the ac-
tual integration of ChatGPT beyond speculations and experimental settings.
Systematic research about the actual effect of genAl on professions is still in
its infancy. In this paper, we set out to explore the question of how genAl is
currently perceived and used in knowledge work. Based on qualitative expert
interviews and a quantitative survey, we investigate the perception and use
of genAl in three fields of knowledge work that are likely to be particular-

ly exposed: information technology (IT) programming, academic work
in science, and coaching. Focusing on professional skills, creativity, and
authenticity as crucial aspects of knowledge work, we ask how genAl might
change the professional core of this work.

Our results belie the expectation that human expertise and skills lose impor-
tance with the introduction of genAl: on the contrary, debates about and expe-
riences with genAl help clarify and revalue the core of a profession’s identity.
Our study thus highlights that professions consist of more than the sum of
single work tasks and contain experiential and tacit knowledge about how to
frame, prepare, and interpret work steps, which are difficult for machines to
replicate. However, there are concerns that professions could be hollowed out
and, especially, that the quality of products and services could deteriorate as
automated “good-enough-versions” of former offers become commonplace.

The remainder of this contribution is structured as follows. In the next section,
we briefly introduce the framework through which we approach the relation-
ship between humans and genAl, which connects insights from critical infor-
matics with a theoretical perspective emphasizing the complementarity be-
tween technology and human work. In Section 3, we present the methods we
used for gathering and analyzing our data. In Section 4, we describe the results
concerning the impact of genAl in terms of skills, creativity, and authenticity
in IT programming, science, and coaching. In the last section, we discuss the
results comparatively and draw conclusions to develop an understanding of
the impact of genAl on knowledge work.

\3
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2 Research Framework and State of the Art

To approach the impact of genAl on knowledge work, we connected two
theoretical threads that caution against oversimplified expectations regarding
the substitution of work by technology. The first are perspectives in criti-

cal informatics pioneered by Joseph Weizenbaum and further developed by
academics like Phil Agre (1998), Lena Bonsiepen and Wolfgang Coy (1989,
1994), Robert Kling (1991, 2002), and Abbe Moshowitz (1981). Weizenbaum,
who invented one of the first chatbots, ELIZA, became an outspoken critic of
exaggerated expectations of Al after examining the effects of his chatbot’s use.
He was especially critical of the common anthropomorphization of technol-
ogy that is inherent in the term “artificial intelligence.” In Computer Power
and Human Reason (1976), Weizenbaum argued that human intelligence

was categorically different from automated calculations: Al surpasses human
intelligence in many aspects, but it lacks the intuition, context-sensitivity, and
reflectivity of human reasoning. Similarly, Robert Kling (1991) cautioned
against overly optimistic expectations of Al, finding technology development
to be rather oriented towards technological solutionism (an overreliance on
the capabilities of technology to solve social problems) than addressing the
underlying causes of social problems. In particular, the question of how to ad-
equately mirror, represent, and formalize social processes within technological
systems as a precondition for supporting them was regarded as a crucial but
still relatively neglected question in IT design (Agre, 1998; Bowker & Star,
1999). These works prepared the ground for current research on ethics in Al
development, which takes a critical stance regarding how current technologies
interfere with the domains in which they are applied (Miihlhoff, 2025).

The work of Weizenbaum and other critical computer scientists intersects
with a second stream of literature that we build on in this study. These con-
tributions highlight the complementarity of artificial and human intelligence
and AI’s potential to augment human decision-making (Daugherty & Wilson,
2018; Davenport, 2018; Ramge, 2020). From this perspective, decision-mak-
ing comprises various functions that involve data collection, analysis, and
interpretation. Machines can be instrumental in supporting these functions and
open up new possibilities for better-informed decisions. However, it remains
the responsibility of humans to dynamically contextualize and interpret mate-
rial, which requires domain-specific and experiential knowledge that is often
difficult to codify (Autor, 2015).

These insights into the differences between human intelligence and Al, on

the one hand, and the possibilities for their interaction and the augmentation
of human intelligence, on the other hand, are important cornerstones for the
analysis of the use of genAl in knowledge work. However, while they remain
valid for many conventional automation technologies, the specificity of genAl,
and especially genAl chatbots, lies in the dialogical way in which their po-
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tential unfolds. These tools are not a static set of machinery or algorithms

that can be isolated from human interference, but a technology that evolves

in interaction with human activity and, therefore, also transforms work pro-
cesses and knowledge requirements or resources. Consequently, looking at the
iterative and dynamic relationship between humans and genAl has become
necessary to analyze and understand possible changes in knowledge work
(Schulz-Schaefter 2025).

A growing body of research has begun to quantify the capabilities and po-
tential applications of genAl tools in professional contexts (e.g., Adam et al.,
2024; Memmert et al., 2024). For instance, studies have shown that the use of
ChatGPT can significantly increase productivity in professional writing tasks,
with one study reporting a 40% decrease in the average time taken to complete
tasks and an 18% improvement in output quality. Using these tools also ap-
peared to reduce worker inequality, benefiting participants with weaker skills the
most (Noy & Zhang, 2023). Other studies demonstrated genAI’s potential for
efficient task support in experimental settings (e.g., for code generation, Liu et
al., 2024; for emergency triage, Kim & Im, 2023; for college essay writing, Tos-
sell et al., 2024) and predict substantial job transformations and task automation
(e.g., for teacher roles, Yu, 2024; for advertising, Osadchaya et al., 2024).

These studies highlight the potential effects of genAl use on productivity, but
their findings mostly rely on experimental settings that focus on the execution
of single tasks. As a result, they neither allow an understanding of how genAl
is introduced into complex everyday work situations. In knowledge profes-
sions, this process is often characterized by various contingencies related to
orientation, learning, priority readjustment, and strategies for the use of tech-
nologies (Sun et al., 2024). An approach is therefore needed that focuses on
“Al in the wild” (ibid.), that is, on the challenges of integrating Al tools into
the complex and contingent setting of everyday work, which involves individ-
ual decisions about which genAl application to choose and implement for par-
ticular tasks from a constantly growing arsenal, learning how to use them, and
evaluating their results. Such an approach will be particularly useful for under-
standing which human competencies are needed to complement genAl use. In
this context, our study addresses how genAl affects the working practices of
professionals, also offering a better understanding of how the latter define the
indispensable “human factor” in their profession.

To do so, we focus on three particular aspects of knowledge work central to
current debates on the use of genAl in knowledge work. First, debates revolve
around which skills can be replaced by genAl, leading to constant new esti-
mates of which jobs will be substituted by this technology. In addition, ques-
tions are raised about the new skills necessary to use genAl effectively (e.g.,
Korzynski et al., 2023), while concerns arise about professional skills that are
not only replaced but might even be entirely forgotten as a result of reliance
on automated processes (Bainbridge, 1983). These are long-standing debates
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in the sociology of work. Technological change was initially mainly associated
with deskilling (Braverman, 1974) and tighter control over work performance
(Edwards, 1980), but rising demands for flexibility and contingency in more
complex arrangements create requirements for higher skills and increased
independent decision-making by employees (Kern & Schumann, 1984). Re-
quirements for contingency and flexibility have constituted a barrier to auto-
mation. However, genAl is expected to again alter the relationship between
skills and automation because learning algorithms might be better equipped
for task automation in contingent work situations (Autor, 2015; Huchler &
Heinlein, 2024; Schulz-Schaeffer 2025).

Second, creativity has so far been understood as a characteristic of humans.
Yet, the question of whether genAl also possesses creativity has become an im-
portant research question (Gilhooly, 2024; Guzik et al., 2023). Although some
argue that genAl is only able to recombine given facts in a statistically most
likely way (Runco, 2023), others highlight how this recombination nonetheless
allows for new ways of seeing things and finding creative solutions (Haase &
Hanel, 2023). This poses the question of which kinds of tasks people actually
perform using genAl in their domain of knowledge work when originality or
innovativeness are needed to produce results. In addition, questions arise about
the authenticity of results and the need for human involvement (e.g., Briins &
Meiliner, 2024). Because it matters where results come from and who is ac-
countable for them, the substitution of human expertise by technology also con-
fronts users with epistemological questions about the explicability of results,
ethical issues about responsibility for proposed solutions, and legal questions
about copyright (e.g., Vredenburgh, 2022; Samuelson, 2023; Miihlhoft, 2025).

Accordingly, we address knowledge work in terms of (1) the skills needed

not only to accomplish work tasks but also to deal with new genAl tools, (2)
creativity, understood as innovative and original approaches to task fulfil-
ment, and (3) authenticity, which highlights the need for results to be explain-
able and reliable and for someone to take responsibility for them. Our study
thus analyzes perceptions of how genAl changes knowledge work with regard
to these three critical aspects.

3 Methods

We limited our investigation to genAl systems that operate based on large
language models and generate written language. We selected three domains
of knowledge work to investigate these issues: IT programming, science, and
coaching. These domains represent relevant but contrasting fields of knowl-
edge work, in which the application of genAl is imminent and the issues of
(re)skilling, creativity, and authenticity strongly matter, albeit in different
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ways. These fields differ in terms of the standardization of tasks, the degree
of openness regarding the definition of problems and solutions, and the pos-
sibility to check and control results. In IT programming, professionals deal
with the production of code based on a standardized language, which not only
delimits the modelling of problems and solutions but also facilitates control of
the results. In contrast, science is characterized by very high standards for the
originality of ideas and the transparency of methods, which form the basis for
the truthfulness and reliability of results. Meanwhile, coaching professionals
rely on flexible adaptation to individual needs, selecting methods and discuss-
ing topics based on empathy and a situational understanding of human inter-
action as the central aspect of their profession. Therefore, we assumed that the

extent to which genAl is already integrated into knowledge work or treated
more cautiously differs across these three professional settings.

To conduct our study, we applied a mixed-methods approach. The qualita-
tive analysis consists of 14 semi-structured interviews with 16 experts from
the aforementioned professional fields in Germany. These interviews lasted
60—90 minutes and were conducted between May 2023 and March 2024.

Table 1: Domains,

interviews,

and areas of expertise

Additional indices

Interview

Area of expertise

Science Interview Science la Good scientific practice
Interview Science 1b Plagiarism
Interview Science 2 Computer scientist
Interview Science 3 Funder
Interview Science 4a Publisher
Interview Science 4b Research analytics
Coaching Interview Coaching 1 Coaching Association
Interview Coaching 2 Scientist
Interview Coaching 3 Coach
IT programming Interview Programming 1 Management
Interview Programming 2 ML engineer

Interview Programming 3
Interview Programming 4
Interview Programming 5
Interview Programming 6

Interview Programming 7

GenAl service provider
Frontend

DevOps

IT Association

Frontend/full-stack




W05 GENERATIVE AI AND CHANGES TO KNOWLEDGE WORK

We selected a sample of representatives of professional associations and other
experts with knowledge of the general reception of genAl applications in their
occupational field, as well as professionals who used genAl in their work
routine and were able to report on their experiences working with these tools.
With the interviews, we aimed to provide detailed insights into the reasoning
of practitioners and experts in the surveyed professions as regards genAl. We
asked about their usage of genAl and their perceptions of the uptake of these
tools in their field, as well as how their use affected work routines and work
processes. We also sought to reconstruct the current state of implementation in
each field through the qualitative data.

The audio recordings of these conversations were transcribed and analyzed
through qualitative content analysis using MAXQDA. Two coders worked
iteratively to develop a coding system based on the three main categories of
skills, creativity, and authenticity. Subcategories derived from the interview
material were added inductively during the process. The results were then
condensed into summaries for each category in each professional domain and
subsequently analyzed comparatively.

Building on the analysis of the qualitative interviews, we designed a quantita-
tive online survey to provide a broader perspective on the use and perceptions
of genAl of a greater number of professionals.' To explore the perceptions

of genAl’s impact across our three domains (IT programming, science, and
coaching), we conducted three parallel studies in December 2023. Participants
were recruited through the Prolific platform, targeting individuals from the
United States and Europe who made regular, weekly use of Al technologies.
To ensure relevance and expertise in each domain, we employed pre-screeners
tailored to each field: in IT, we required experience in computer programming,
familiarity with various programming languages, and knowledge of software
development techniques; for science, we focused on academics with research
functions; and for coaching, we sought individuals in consultant, coach, thera-
pist, personal trainer, or well-being counsellor roles.

Participants came from diverse educational backgrounds, spanning all levels
of education. The study aimed to assess their perceptions of the impact of
ChatGPT and similar tools on skills, creativity, and authenticity in their re-
spective fields (see Figures 1—-3 for the precise items). The assessment creat-
ed for the study used items rated on a five-point Likert scale. The results are
detailed in Figures 1-3.

Participants in all surveys were compensated at a rate of £12 per hour. Initially, 385 individuals were recruited. Howev-

er, participants who reported not using ChatGPT actively were excluded to maintain a focus on individuals with current
and relevant experiences with genAl. This criterion led to a final participant pool distributed across the three domains as
follows: 105 in IT, with 25.7% female participants and a mean age of 31.32 years (SD = 10.35); 106 in science, with 54.7%
female participants and a mean age of 30.15 years (SD = 5.79); and 120 in coaching, with 46.7% female participants and a
mean age of 34.26 years (SD = 10.22).

\8
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4 Findings

4.1 Generative Artificial Intelligence in the Three Domains
of Knowledge Work

With this study, we set out to investigate the perceptions and use of genAl in
three domains of knowledge work that are likely to be particularly exposed in
different ways: IT programming, academic work in science, and coaching. IT
programming is one of the pioneering fields to test and use genAl tools in pro-
fessional practice (Nguyen-Duc et al., 2023; Stack Overflow, 2023). The intro-
duction of ChatGPT and other genAl tools has generated strong interest among
programmers in testing and utilizing their potential and limitations for perform-
ing various tasks in a timely manner. The implementation of genAl is expected
to significantly alter work routines in programming (Zhang, 2024; Stack Over-
flow, 2024), but it is also in line with decades of constant change due to the
emergence of new technical devices, services, and possibilities, which have so
far consistently increased the demand for programmers (Felderer et al., 2021).

In science, new genAl tools are developed to support and facilitate a vari-

ety of practices, from literature reviews to the development of new research
questions. The advent of genAl has sparked much debate among researchers
and research managers, editors and publishers, and funders. These discussions
focus on how the use of genAl might affect the quality of research and its
evaluation, the publication and grant application system, and the overall orga-
nization of research (Fecher et al., 2023; Stokel-Walker & Van Noorden, 2023;
van Dis et al., 2023; Bergstrom & Ruediger, 2024).

Lastly, in the evolving coaching landscape, the potential benefits of genAl are
acknowledged (e.g., GraBman & Schermuly, 2021; Passmore & Woordward,
2023; Terblanche, 2024), although the overall sentiment among coaching pro-
fessionals remains one of caution. This apprehension stems from the perception
that while genAl tools can support some functions of coaching, they are limited
when it comes to the profession’s core competencies, which are deeply rooted
in human interaction, empathy, and situational understanding (Grant, 2003).

In the next section, we summarize our findings regarding the expectations of
our interview partners in each profession with regard to changes in require-
ments for skills, creativity, and authenticity.

\9
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4.2 Skills

IT Programming
The expert interviews examined diverse aspects of changes in skill require-
ments brought about by the use of genAl in programming. These included the
identification of areas suitable for genAl application, the skills required for its
use, and the importance of human expertise in various contexts. Our interview
partners emphasized that, in addition to the core function of coding, the tasks
of programmers also include customer meetings, team meetings, code re-
views, and the documentation of code and programs. For example, a DevOps
professional, whose job was to focus on the integration of IT applications and
software development, explained: “A large part of my daily work consists of
only 30—40% coding. The rest is meetings and other technical tasks that don’t
involve coding.” (Interview Programming 5)

The potential use cases for genAl are primarily in creating code and in the gen-
eration of texts and documentation for code snippets and programs. In coding,
genAl was found to support routine tasks and provide suggestions for coding
solutions. However, the participants in the online survey agreed that program-
mers must still retain a sound understanding of the underlying processes (see
also Figure 1, Statements 1, 2, and 3). Similarly, our interview partners speci-
fied that this knowledge was important to avoid potential errors and bugs.

The participants also pointed out that genAl offersadvantages in documenting
the coding process, providing supplementary information that explicates the
content of and rationale behind code, which was previously neglected due

to time constraints. The integration of genAl is therefore supposed not only
to save time but also to lead to higher quality and traceability through better
documentation, for example, in code reviews.

The interviews also raised the question of how the use of genAl changes
learning and knowledge. Interview participants expressed concern that the
experiential knowledge currently acquired as a junior programmer will be
replaced by the use of genAl and that self-learning will fall by the wayside.
According to them, it is essential that programmers continue to have the skills
to recognize and identify problems and give instructions independently, as
well as acquire and test the knowledge required to use genAl tools effectively
(see Figure 1). A senior programmer stated:
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Actually, we had a conversation about this, not about ChatGPT specifi-
cally, but about the quality of the code that I’'m seeing over and over and
over, a lot of really bad code... I know that a lot of code is generated by
the chat, so it’s fine. I’'m confident that if they [the junior programmers]
know more about React and Frontend [specific coding practices], they
will make better use of ChatGPT. The outcome will be much greater.
(Interview Programming 7)

Additionally, a focus on training was seen as key to bridging the gap between
human expertise and Al assistance. The same interview partner expanded:

I think the solution is to train people. I cannot ask you [as a junior pro-
grammer] to stop using ChatGPT because that’s nonsense. What I can do
is teach them. If they attend a short 15-minute knowledge-building meet-
ing per week, they’ll gain some insights. Next time they use ChatGPT,
they’ll think: ‘Oh, I know this, and I know there’s a better way of doing
this than the suggestion ChatGPT is giving’. (Interview Programming 7)

Science
Among science professionals, the debate on how genAl alters the social prac-
tices of conducting research in terms of the (un)learning of skills and the gain
or loss of expertise centered on two crucial topics. First, our interviewees dis-
cussed what skills are needed to properly use genAl to support research work.
They mentioned skills such as the critical assessment of genAl results and the
need to understand how genAl works to understand its limitations:

We can now outsource a lot, delegate a lot to tools, which we must under-
stand in terms of their functionality, just like running a factory: you also
need to understand how the factory works, and you’re responsible for the
final output. You also need to engage with how things work in the factory
and understand it at least in broad terms. And if something gets stuck some-
where, you need to have an idea of how to fix it. (Interview Science 2)

The interview partners also highlighted skills necessary for using genAl tools,
such as prompt engineering: I don’t have a set of prompts that just produce a
text and that’s it... I should know how to set prompts, and it’s a fluid process.”
(Interview Science 1a)

This was corroborated by our quantitative findings, which showed that science
professionals appear to need a stronger sense of security about how these tools
work, even though academics seem to need to learn how to use them properly

and effectively less than professionals in other sectors (see Figure 1).
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Interview partners also addressed the question of how to cope with the rapid
development of new genAl tools, stating: “enduring this ambiguity, this speed,
this flexibility, these are enormous challenges.” (Interview Science 2)

Some highlighted the necessity of constantly adapting to this development,
either to use genAl or to regulate it. Accordingly, they described responsiveness
and permanent flexibility as new skills for using genAl. Taking these develop-
ments and needs into account, our interview partners agreed that genAl can help
with writing text and analyzing data in the research process. Yet, they also ar-
gued that perceptions of the role of genAl in science differ between disciplines:

You really have to look at it specifically by discipline... Because there
are simply different traditions and conventions in how one deals with
texts, how one works scientifically, that is, what it means to work lege
artis. And this also affects ChatGPT because the text itself, as a medi-
um, has a very different status in different disciplines. So, someone who
writes a dissertation in the humanities using ChatGPT is doing something
entirely different from generating a methods description in, let’s say, bio-
chemistry. (Interview Science 1b)

While in the natural sciences putting results into text tended to be seen as a
task that can be easily standardized and, therefore, automatized, in the human-
ities and social sciences, the production of text was understood as an integral
part of the research process, and the produced text was considered to be the
actual result. Some interviewees even feared that the use of genAl as a tool to
speed up the writing process could lead to an “asymmetry” (Interview Science
la) and dominance of disciplines that are more adaptive to integrating genAl
than others. The latter might then fall behind in terms of the speed at which
grant proposals or publications are produced, the dominant currency in science
to obtain positive evaluations and funding.

Our interviewees also addressed the limits of genAl and its use. They dis-
cussed what kind of scientific work can be automated and which work should
still be performed by human experts. Some interviewees differentiated be-
tween standard tasks in text production and data analysis and tasks that require
human sense-making:

I believe that for most people, one thing that can still be assumed is the
distinction between genuinely scientific content and mere text, which
would be one possibility. I’ve done something, conducted a study, and I
have all the results, and I’ve just written them down as bullet points. Then,
I tell ChatGPT to turn them into a continuous text. And then I simply check
whether these bullet points are sensibly connected. That would be one way
to separate mere text work from scientific content. (Interview Science 1b)
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Tasks that were regarded as necessitating human sense-making were the pro-
duction of research results but also the checking, weighing, and evaluation of
results. Our interview partners felt that the possibility of using genAl for these
tasks was limited and depended on whether humans are able to understand and
reflect on how genAl does what it does. Yet, some interviewees questioned the
use of genAl even for standard tasks:

Many would say, ‘Oh, writing an abstract is a bit tedious; it takes away
time from the important stuff,” yet it is a skill that I practice by doing it.
And if we outsource certain skills to Al, we will eventually lose these
skills. And then the question arises of whether the ability to condense a
scientific text into an accessible format is a skill that researchers should
have and not outsource to Al. (Interview Science 1a)

They highlighted that even if genAl can perform standard tasks such as writ-
ing an abstract or conducting a literature review, scientists must still possess
these skills to be able to judge the results of genAl. This leads to a new skill,
namely, the ability to “manage” the use of genAl, which one interviewee iden-
tified as the most urgently needed:

Where we feel overwhelmed because it is so extremely fast paced, it feels
like we can’t keep up... And then, with certain new features, to consider
which scenarios fit. How can I even use this? And to see and identify
these scenarios, simultaneously identify the risks, and then also check
and manage them. This is truly a whole new world we’re diving into.
(Interview Science 2)

Accordingly, managing genAl involves not only the question of who decides
on which software is bought and used at a research organization but also how
to handle the possibilities for genAl use. As the capabilities and use cases of
genAl expand rapidly, this brings up the question of who sets the rules for
good scientific practice when working with genAl.
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Figure 1: Comparative assessment of the perceived impact of ChatGPT on skill
enhancement in IT proarammina, science, and coachinag
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Coaching
According to our interview partners, the integration of genAl in coaching is
creating a divide between traditional coaching methods and technologically
enhanced practices, which are still rarely used. Hence, they could not discuss
precise new skills required to use genAl tools adequately but instead differ-
entiated between skills that may or may not be affected by genAl use. The
results of our quantitative survey suggest that actual tool use is intuitive and
not thought of as requiring specific skills (see Figure 1).

The participating coaches recognized the support genAl can provide in
streamlining specific tasks, such as scheduling, initial assessments, and gath-
ering basic information and standardized methods. Highly common and
simple coaching issues like time management can already be outsourced to
online courses enhanced by genAl (e.g., through coaching platforms such as
CoachHub or BetterUp). However, this was deemed applicable only to concise
topics that follow a somewhat structured approach.

While our interview partners acknowledged the potential of genAl-based
coaching tools for these common issues, they did not consider genAl to be ap-
plicable to complex individual problems, for which attuned emotional support
is needed. Yet, they saw another major advantage of genAl-enhanced tools

in bridging the time gap until a human coach is available. Some individuals
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might need immediate support, but the financial or time resources may not
be available to both coach and coachee. In such cases, using available digital
tools was described as “better than nothing” by our interview partners. One
coach even noted:

One of the promises these platforms make in their PR and advertising
is ‘coaching is democratized.” But not everything about real coaching
can be democratized. Only access is democratized, sure, and that’s fine.
(Interview Coaching 1a)

However, this interview partner also emphasized that although genAl may
offer lower entry barriers, the service it provides remains distinct from the full
depth of human-driven coaching.

Furthermore, the interviewees found genAl useful in supporting the collection
and analysis of data during sessions. This application suggests a modest but
significant integration of genAl into the coaching process through the provi-
sion of complementary information.

Additionally, genAI’s potential to assist in the coaching process raised im-
portant questions about the balance between technology and human intuition.
Interview partners acknowledged that genAl can offer new insights but saw
the critical judgment about which of these insights are truly valuable and
applicable to a specific coaching context as a uniquely human skill. One coach
reflected on an experience during a coaching situation:

There was a person behind this [the coachee] who always had the feeling
that what they were doing wasn’t enough. So, this is a very deep-rooted
belief. And this was also a borderline case, where I was almost consid-
ering whether I should even coach this... And I wonder: when such a
boundary is reached, does a tool say stop? And how does the tool say
that? (Interview Coaching 3)

As the interviewees argued, genAl must be applied carefully in coaching prac-
tice, and human sense-making and intuition are still irreplaceable. In short, the
interviews revealed that although genAl can augment certain aspects of coach-
ing, emotional intelligence, empathy, and the capacity for deep human con-
nection remain central to human coaching practices. Emotional attunement,
developing trust, and understanding subtle contextual cues were perceived as
distinctly human attributes that genAl cannot replicate.
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The interviewed coaches thus emphasized both, the skills associated with
deploying genAl effectively in coaching (i.e., knowledge of the tools, an
understanding of their workings, and the ability to leverage them efficiently)
and a critical awareness of the technology’s limits. As the coaching profession
continues to grapple with the implications of genAl, the prevailing view is one
of cautious integration, where genAl’s role is confined to augmentative and
supportive functions, always secondary to human insight and connection.

4.3 Creativity

IT Programming
In IT programming, the main benchmark for work results is the functionality
of code in terms of its ability to meet its intended objectives (which are most-
ly determined by customers). Thus, creativity is not typically recognized as a
core competence. However, our interview partners stressed the requirement
to creatively choose adequate tools and procedures and masterthe expanding
toolbox of possibilities of genAl technology. Programmers inform themselves
in advance about the functions and possible uses of genAl tools through
research and practical testing. This process is usually done through learning
by doing, using simple tasks to evaluate the output and potential of a tool. In
addition, programmers often share experiences and best practices in dealing
with genAl in self-organized exchanges.

The discussion of creativity in programming focused on finding innovative
and original solutions in the development process. Coding is only one part of
the work, with the focus on the knowledge gained from experience and the
ability to solve problems, including with genAl assistance. An interview part-
ner pointed out:

One still needs domain-specific knowledge of the programming language to
assess whether the answer is good. And in the past, Google was your friend,
right? Or a search engine of your choice. Ultimately, you still have to know
the same things you did before. It’s just that now you’re not just googling,
but Al-ing. So, the results are the same. The question is, how fast do you get
to the result? Or how precise are the results? (Interview Programming 5)

The use of genAl tools such as ChatGPT was seen by our participants as a
mere extension of the existing toolset. What is new is the wide range of possi-
bilities that they offer. For example, ChatGPT can be used to carry out searches
in specific cases or to simplify and visualize different solutions. This is rec-
ognized by the participants as providing added value because it proposes new
and creative solutions provided that the user possesses the relevant experiential
knowledge to craft targeted prompts and work conscientiously with the output.
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In this regard, the results of our quantitative study emphasized that human
creativity and experiential knowledge are essential for critically evaluating the
productions of genAl and using it sensibly. Human creativity takes a central
role in the effective use of genAl in programming. Creativity was thus un-
derstood as originality in the use of genAl (see Figure 2, Statements 2 and 3),
enabling a meaningful integration of the tool into the development process
through various strategies.

Science
In science, the interview partners discussed how the notion of creativity may
evolve due to the use of genAl, understanding creativity in terms of innova-
tiveness and originality. Against this backdrop, one interview partner asked
what forms the core of scientific practice. For the humanities and social
sciences, the process of writing is considered a crucial element of the creative
process, which cannot be substituted by genAl:

[When I say,] ‘it is really great that I have a program that takes over the
tedious task of writing for me, then I have more time for research,’ that
is, of course, a completely different understanding of research compared
to classical text sciences, where I say that the writing itself is the research
or that rewriting the text, formulating it several times or finding a for-
mulation, is actually the research, is the scientific engagement with the
subject matter. (Interview Science 1a)

Participants also reflected on the analysis of data in the social and natural
sciences, which apply quantitative methods. Beyond the actual statistical cal-
culations, data analysis was recognized as a creative process in which original
thought is required to raise novel research questions, operationalize them, and
discuss results innovatively. One interview partner particularly stressed the
importance of human agency:

This evaluation of data records is actually something where we would
like to see at least a human component somewhere... Pre-sorting is gener-
ally not seen as so problematic. And when it really comes to the evalua-
tion, you have to be careful that you don’t quickly get into an area where
I simply feed my program with data and then it spits out a few hypothe-
ses about everything. (Interview Science 1a)

The shared opinion among interview partners was that genAl can be helpful as
a sparring partner for discussing new ideas, but the production of new research
questions and their methodological operationalization is unique to humans
because of their capacity to meaningfully explain why something is innovative
and original, beyond statistical probabilities. This attitude was also reflected

in the results of our quantitative survey, with the participating science profes-
sionals appearing slightly less convinced that genAl use can improve creativi-
ty than respondents in other sectors (see Figure 2).
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Creativity was seen as crucial not only to the research process but also to re-
viewing and evaluating papers and grant proposals. As some interview partners
stated: “the peer review process itself needs to be something where there’s
critical and original thinking on the part of the reviewers... I do not see that
being replaced by generative Al tools.” (Interview Science 4a)

They justified this by arguing that this kind of judgement draws on the ability
to critically reflect on what constitutes an original innovation, beyond a simple
recombination of existing ideas. Nonetheless, the respondents expected genAl
to affect the way scientific knowledge will be produced. One research analyt-
ics provider saw considerable potential for genAl tools in supporting research
activities, but still recognized that these tools should be developed jointly with
the users to ensure their accuracy:

The speed and scale of impact is something that will impact the process
of science itself and the research community and how research findings
are generated and submitted, for example, to scholarly journals in the first
place... And there again, I could see continued needs for human over-
sight to somehow validate the output that comes from this system.
(Interview Science 4b)

However, other interviewees argued that the use of genAl might not boost
creativity but only increase the volume of academic output:

[Al tools] give me an ease that is almost unbearable, and you produce like
a world champion. You’re super productive. But if we all do that, world-
wide... we’ll have an inflationary increase in publications that nobody
can read. Again, we need Al tools to be able to analyze, aggregate, and
work with this. And then, we also need Al to show us the way to new, in-
teresting areas of research. In other words, we use Al for different purpos-
es all the time, so to speak, because the growth alone, i.e., the volume, the
quantity, simply overwhelms us as humans. (Interview Science 2)

Our participants feared that the increase in publications would lead to a “vi-
cious circle,” in which using genAl would become essential to cope with the
amount of text created by genAl.

Yet, they also understood creativity as extending to how one uses genAl. As
one interview partner put it: “you don’t just input a prompt and the text ap-
pears, but rather you try to refine it and experiment.” (Interview Science 1b)

Crafting the best prompts to achieve the best results is becoming a recognized
aspect of the creativity needed to produce good science.
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Coaching
In the field of coaching, participants regarded genAl’s ability to generate
diverse ideas and perspectives as adding to the creative toolkit available to
coaches. For instance, they described how Al-driven prompts can inspire
novel approaches to standard coaching challenges or provide a range of op-
tions for tackling common issues such as goal-setting or motivation. Coaches
appreciated genAl’s ability to generate ideas, which facilitates brainstorming
and problem-solving. The results of the survey mirrored the opinions of our
interview partners, with coaches reporting finding creative and suitable solu-
tions by using ChatGPT (see Figure 2).

However, the interview partners often questioned the depth and usefulness of
these Al-generated contributions. They argued that the nuanced understanding
of a coachee’s experiences and emotions and the subtleties of human behavior
remained distinctly human aspects that genAl could not adequately capture or
replicate. As one coach explained: “This process involves so much intuition
and emotional involvement. It’s about subtle perceptions, like how a client
reacts to certain questions. I just can’t imagine a machine ever learning this.”
(Interview Coaching 3)

Accordingly, the true essence of creativity in coaching, which is rooted in deep
empathy and genuine human connection, appears beyond the reach of current
genAl tools. In fact, the results of the survey indicated that coaches needed cre-
ativity to use ChatGPT effectively (see Figure 2). However, the respondents did
not expect genAl to be exceptionally creative in supporting processes such as
aggregating content and writing invoices but to perform accurately and reliably.

Figure 2: Comparative assessment of the perceived impact of ChatGPT on cre-
ativity in IT programming, science, and coaching
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4.4 Authenticity

IT Programming
In IT programming, debates about authenticity were limited. Questions about
the origin of ideas were rarely discussed, even with the advent of freely acces-
sible genAl. This may be because taking advantage of code snippets from oth-
er sources was already common before the introduction of genAl, and genAl
is perceived merely as another tool in this context. Constantly integrating new
tools to improve one’s work appears to correspond to programmers’ “natural
working style” (see Figure 3, Statement 1). As one developer stated: “Some
developers just copy code from Stack Overflow, and this is no different from
asking an Al assistant. In both cases, it’s foreign code, and the same potential
for error exists.” (Interview Programming 5).

However, the question of the correct use of the tools and responsibility for the
product presented to the customer sparked debate. Although the occurrence
of errors and bugs in code is nothing new, the use of genAl also creates new
sources of errors with which the developers are not familiar because it is not
their “own code™:

When debugging one’s own code, it’s often easier to identify the prob-
lem quickly because the developer had specific intentions and thought
processes while writing it. This process of reasoning is missing when
working with Al-generated code. As a result, developers might not fully
understand the intent behind the code, making it harder to detect and
resolve bugs, or even to recognize what’s wrong when an issue arises.
(Interview Programming 5).

In particular, genAl-produced code may contain passages that surpass the devel-
oper’s experience and knowledge, which can lead to an increased number of sub-
sequent bugs, similar to untested genAl code. Typically, only senior developers
have a comprehensive understanding of sources of errors, which are often more
profound and only occur in rare cases. Junior developers would likely not recog-
nize these. In this regard, some interviewees reported that senior programmers
sometimes offer junior developers the opportunity of regular short meetings to
boost their experiential knowledge by sharing their experience. The aim is to help
them avoid errors in the future and reduce the time-consuming rework required
of senior programmers. Otherwise, sources of error may not be identified due to a
lack of knowledge at the junior level and insufficient time at the senior level; as a
result, products may be delivered to customers with bugs. Nevertheless, the need
to rework codeis also understood as part of the job: they explained that iterative
revisions have always been part of the development process, even before genAl
tools were introduced. Software products often require updates and optimizations
over time, reflecting the evolving nature of the field and technology.
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Overall, the participants primarily described genAl as support tools that may
be able to take over a large part of the tasks of junior developers in the future.
Even for experienced developers, they seem to remain supportive tools rather
than collaborative partners that can contribute original ideas.

Science
Authenticity, understood in relation to authorship, was of central concern to all
interview partners in the domain of science. On the one hand, they discussed
it as a legal question of good scientific practice in producing scientific results
and evaluating them. On the other hand, our interview partners debated wheth-
er genAl is a tool for assisting scientists or can even be regarded as a “collabo-
rator” with its own ideas. The interviewees agreed that,

from an authorship perspective... essentially, these tools can help with
readability, they can help with language. But there are a number of funda-
mental parts of the authorship process that cannot be replaced, and it still
needs human oversight. (Interview Science 4a)

Therefore, genAl cannot attain the status of an author because it cannot take
responsibility for the results it produces. The interview partners also agreed that
the use of genAl should always be mentioned, specifying the different degrees
of involvement of genAl in the research process, from summarizing existing
literature to producing research questions. While some participants pointed out
that not every conversation between colleagues needed to be reported, others
claimed that every single use of genAl must be made transparent:

There is the strict faction that says every prompt must be documented. ..
And then there are the more lenient people who say, ‘well, one should
mention which program was used and for roughly what purpose.’ But this
can then mean something like, ‘in the creation of Sections 3, 5, and 6, |
used the program ChatGPT to generate an initial draft’ or something like
that... In between, one can imagine there are many, many ways to regu-
late this somehow. (Interview Science 1b)

One person, however, cautioned against the possible effects of such transpar-
ency on potential reviewers’ perceptions:

Disclosure is important, but it should not create either a negative or pos-
itive impact. Nevertheless, we are, of course, not free from this [poten-
tial impact]; we do not know what effect it might actually have on one
reviewer or another. (Interview Science 3)
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Figure 3: Comparative assessment of the perceived impact of ChatGPT on au-
thenticity in IT programming, science, and coaching
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Besides responsibility, the validity and reliability of scientific results were
discussed as crucial sources of legitimacy for science:

And then you encounter the black box problem, and you see these dif-
ferent dangers quite clearly. So why do we desire a human component
in certain matters? Yes, because we consider it particularly important to
avoid the unreliability of the program. (Interview Science 1b)

This topic was also reflected in the results of the survey. Respondents working
in science were comparatively more cautious with regard to issues of authen-
ticity than their peers in other fields of workwhen referring to results devel-
oped with genAl as their “own” results (see Figure 3). Especially because of
their understanding of creativity and meaningful interpretation as distinctly
human abilities, they saw authenticity as central to the reliability and legitima-
cy of scientific results and felt that it must not be called into question by the
black boxed processes of genAl.

Coaching
Participating coaching professionals viewed an authentic human relationship
as paramount in coaching, constituting the bedrock of the coach—coachee rela-
tionship. This was expected to involve genuine interactions, sincere emotion-
al engagement, and the mutual trust that enables profound personal growth.
Although it boosts operational efficiencies and provides answers perceived as
valid (see Figure 3), the use of genAl tools in coaching generated considerable
concern among the interview partners regarding the preservation of authentici-
ty. One coach emphasized that the relevance of coaches inputs depends on au-
thentic human judgement: “The problem with big data is that processing more
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data doesn’t necessarily lead to better relevance... It’s people who determine
what’s relevant.” (Interview Coaching 1)

Accordingly, our interview partners argued that although genAl can process
and produce content at remarkable speeds, the depth of understanding and the
empathetic connection that form the essence of an authentic coaching rela-
tionship cannot be algorithmically replicated. In the interview, the participants
affirmed that the authentic connection and understanding between coach and
coachee remained irreplaceably human.

Moreover, the challenge of maintaining authenticity extended to the ethical
use of genAl in coaching. All interviewed coaches agreed that transparency
regarding the role and extent of genAI’s involvement in the coaching process
has become crucial. Coaches must clearly communicate to coachees when and
how genAl tools are used to ensure that the coachees understand the nature of
these tools and their limitations. One interviewee stated: “As a coach, I’m re-
sponsible for knowing what happens with the coachees’ data when using such

tools. It’s essential to be transparent about the ethical implications.” (Interview
Coaching 2)

This transparency was thought to be essential in preserving the trust and integ-
rity of the coaching relationship.

Despite concerns about the authenticity of the coaching relationship, some
interview partners also brought up an intriguing counterpoint about accessibil-
ity and the level of comfort genAl tools may offer to some individuals. Spe-
cifically, participants recognized the unique potential of anthropomorphized
chatbots and Al systems for people who find it challenging to engage in the
deeply personal and vulnerable process of coaching with another human. The
perceived lack of judgment and anonymity provided by genAl tools were
described as lowering barriers to entry for these individuals, allowing them to
take a preliminary step toward seeking help. In these instances, genAl was un-
derstood not as detracting from the authenticity of the coaching process but as
enabling a form of engagement that might not have been possible otherwise.
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5 Discussion

The results of our quantitative survey revealed similarities between profes-
sionals working with genAl in terms of how these tools affect skills, creativity,
and authenticity in their professions, with only minor differences coming to
the surface. However, our qualitative interviews pointed to important differ-
ences in the meaning assigned to these issues in each professional field. As
concerns skills, our interview partners shared the opinion that routine tasks
that can be standardized easily could be handled by genAl tools. Nonetheless,
the extent to which they regarded tasks as standardizable differed significantly.
In programming, genAl was appreciated as support for knowledge-intensive
standard operations such as coding solutions and documentation; in contrast,
only very limited use of genAl tools was reported in coaching, where they are
regarded as usable for reducing the burden of administrative and contextual
tasks but not for core coaching functions, which are largely understood as im-
possible to standardize and automate. In science, we found that the standard-
ization of research tasks depended on the discipline, particularly the status of
“text” as either a simple means of communication or the actual research result.

Across all domains, our interview partners also mentioned the need to acquire
new skills to be able to apply genAl tools correctly and effectively for specific
tasks or, especially in programming and science, to understand the results and
how they are achieved. At the same time, however, participants in program-
ming and science also expressed some fear that existing skills might be lost that
would still be necessary to evaluate the results produced by genAl. In all three
domains, our participants were therefore convinced that human expertise can-
not be replaced but only complemented. However, the interview partners were
also clear about the need to augment human expertise to deal with genAl tools.

The role attributed to creativity also varies depending on the processes of
knowledge production in the three domains, which are characterized by either
narrow or broad problem and solution spaces (Bouschery et al., 2023). In all
domains, our interview partners agreed that a certain amount of creativity and
original thinking is needed, in addition to knowledge and skills, to come up
with new solutions (and new problems) with genAl tools. Yet, the creativity of
genAl is judged differently based on how problems and solutions are defined
in each domain. In programming, where concrete problems are addressed in a
structured way, creativity is limited to the programmer using genAl tools that
are not strongly characterized by creativity but can be used to explore alter-
native solutions. In contrast, coaching consists of situated problem-solving,
and coaches are trained to find the right methods and ask the right questions
in situations that arise spontaneously during interactions with the coachee.
Unlike in programming, the problems to solve are fully open, and an itera-
tive approach is required to find a suitable solution. This process is also seen
as leaving little room for creativity in using genAl, besides for assistance in
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diagnosing problems and proposing pre-given solutions. In science, however,
creativity is seen as the central prerequisite for the production of new scien-
tific knowledge, which is understood as a constant search for innovative and
original ways to solve existing problems but also define new ones. Therefore,
the contribution of genAl to creativity is a matter of ongoing debate because
these tools can develop new research questions, as well as propose ways to
tackle them. Their actual creative potential is controversial, however. GenAl is
often referred to as a sparring partner for developing new ideas because it can
promote free associations, which are involved in the production of scientific
knowledge. Yet, the participants argued that human expertise is still needed

to ascribe meaning to these associations and transform them into actual re-
search programs. Therefore, we assume that it depends on the openness of the
addressed problems how meaningful (and creative) genAl was understood.
The creativity of genAl was seen as limited to solving well-defined problems
and assisting in brainstorming processes; everything else was considered to
depend on human sense-making.

The starkest differences between the three domains concerned the question of
authenticity. In programming, the understanding of authenticity as authorship,
namely, who has produced code or owns it, was very limited, notably because
of the widespread practice of integrating open-source code. Copyright issues
were not discussed in our interviews. Neither was the question of whether the
results produced by or with support from genAl should be considered authen-
tic, given that it is common to use supportive tools to facilitate code writing.
Meanwhile, in coaching, the authentic “human factor” was most important
because the profession is seen as primarily based on human interaction.
Therefore, our interview partners stressed the ethical necessity of absolute
transparency when “authentic” humans are supported by genAl. In science,
authenticity was also discussed as authorship in knowledge production, with a
clear focus on taking responsibility for results and their reliability. The ability
to reflexively explain results was seen as a prerequisite for legitimate scientific
knowledge production, which only humans are able to offer.
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