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Core challenge

“higher confidence in GenAl is associated with less critical thinking” —
“illusion of expertise”

“GenAl shifts the nature of critical thinking toward information verification,
response integration, and task stewardship”

Lee, H. et al. (2025). The Impact of Generative Al on Critical Thinking: Self-Reported Reductions in Cognitive Effort and Confidence Effects From a
Survey of Knowledge Workers. In CHI Conference on Human Factors in Computing Systems (CHI *25), April 26—May 01, 2025, Yokohama, Japan.
ACM, New York, NY, USA, 23 pages. https://doi.org/10.1145/3706598.3713778
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HUMAN CENTERED Al NETWORK

hum Alne @

My message is

» TVET should not only train Al literacy and the effective usage
of Al but foster the overall human-Al-role development while
keeping critical thinking — also as an issue of group dynamics - =
on a high level

» And beyond: (T)VET should include knowledge in job design
and ergonomics; the current neglection of the long-term
consequences of GenAl usage for human creative intent is an
ethical issue

Human-Al role development training laboratory at Ruhr University Bochum
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Pathways to Responsible Use of GenAl

>

Individual 4
user benefit

Al as tool for generating ideas,

consequences for individual
cognitive competencies and

Integrative Human-Al-user
concept dedicated to
critical thinking

personal tutor
(without reflecting

: fostered by job design
critical thinking) :

1
: Efficiency through automation
1

of standardized tasks
(no reflection of long-term
consequences for individual

critical thinking or need of
expertise in routine tasks)

No or unsystematic
use of Al

Prof. Dr. Uta Wilkens, Speaker HUMAINE
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»

Organizational
benefit
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=

Need for future
development

=

Current approaches



Skill Set for
Industry 5.0

Prof. Dr. Uta Wilkens, Speaker HUMAINE

Digital literacy as a holistic skill
to interact with, understand,
enable, and even develop new

digital manufacturing systems,
technologies, applications, and
tools

Ability to use and design new
Al and data analytics solutions
while critically interpreting
results

Creative problem solving in
times of abundant data and
technological opportunities in
smart manufacturing systems

A strong entrepreneurial
mindset including proactiveness
and the ability to think outside
the box

Ability to work physically
and psychologically safely
and effectively with new

technologies

Inter-cultural and -disciplinary,
inclusive, and diversity-
oriented mindset to address
new challenges arising from a
more diverse manufacturing
workforce

Cybersecurity, privacy, and
data/information mindfulness
to reflect the rapidly increasing
digital footprint of the
manufacturing value chain

Ability to handle increasing
complexity of multiple
requirements and simultaneous
tasks

Effective communication skills
with humans, IT, and Al systems
through different platforms and
technologies

Open-mindedness towards
constant change, and
transformation skills that
constantly question the status
quo and initiate knowledge
transfer from other domains

Figure 5. World Manufacturing Forum's op ten skills for the future of manufacturing

© World Manufacturing Forum
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4 Skills in Al and
digitalization

6 Skills in social &
cognitive skills,
creativity &
entrepreneurial
thinking



Facing Al skills & Al complement skills huwm Alwe

HUMAN CENTERED Al NETWORK

Wage premium 1
(productivity)

Al skills & non-Al skills

(a) social, cognitive & project management

(b) creative thinking, Al literacy &
leadership

Al skills in other than software
industries (atb)

Al skills in software industry (a+b)

Idealized graphs

v
—

(a) Alekseeva, L.et al. (2021). The Demand for Al Skills in the Labor Market. Labour Economics. Volume 71. 102002. https://doi.org/10.1016/j.labec0.2021.102002.
(b) World Economic Forum. (2023). Future of Jobs Report. The Future of Jobs Report 2023 | World Economic Forum (weforum.org)
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Al-initiated Transformation in the Workplace and k’}Mﬁ’N‘c‘?N“TEQL‘C}ﬁ @
Challenges in Vocational Education

Quantitative Perspective Qualitative Perspective
Automation & New tasks & operations  Innovation &  Al-assisted work ~ Augmentation Amplifying &
rationalization (tending the machine) structural change bridging

Jobe of Tomomow: angua08 Mook WORLD Top Berufsgruppen. die generative Kl einsetzen
" 2 ECONOMIC
Jobs emerging from the adoption of FORUM Ogtatimirg,

P 3
large language models s [ e 4
C —— i
el R
. - -
- -
— T =
i — )
Re-training for other training for new skills in new training the Al literacy & critical Organizational
job families tasks and/or new job families operational thinking: human-Al- development for
(off the job & out of with training an recruitment Al-interaction & role development new ways in
the job) (near the job & into the job) user acceptance (near the job) devision of labor
(on the job) (Expertise in job
— Enacting the machine & critical reflection of human-Al interaction or human-human-interaction design)

= role development at critical interfaces

Bankins, S., Formosa, P. (2023) The Ethical Implications of Atrtificial Intelligence (Al) For Meaningful Work. J Bus Ethics 185, 725-740. https://doi.org/10.1007/s10551-023-05339-7; Dauth, W., Findeisen, S.,
Sidekum, J. & Woessner, N. (2021) The Adjustment of Labor Markets to Robots, Journal of the European Economic Association 19 (6), 3104-3153; Own adaption for amplifying + bridging
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GenAl with quantitative and qualitative effects hum Alne

HUMAN CENTERED Al NETWORK

at occupation level

Autg mte.nltatlon Mean sco;e for occupation ) Auto matlon
potentia Managers Professionals Technicians and associate potential
. ,::.i ",k:;
§  Clerical support Service and sales  Skilled agriculture/forestry/fishery
§ T .
§ ‘“A‘ . A
: ‘

Craft e Plant/machine operators = Elementary occupations

Mean score for occupation

Gmyrek, P., Berg, J., Bescond, D. 2023. Generative Al and jobs: A global analysis of potential effects on job quantity and quality, ILO Working
Paper 96 (Geneva, ILO). https://doi.org/10.54394/ FHEM8239

© Oleksandra Poquet, TUM (2024): Learning Analytics for Al-supported knowledge work, Vienna-Stockholm Symposium
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The competence center HUMAINE
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HUMAINE Project: structure and dissemination huwm Alwe
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EXZELLENZ .

. . START-UP
- Mittleres Ruhrgebiet CENTER

NORDRHEIN-WESTFALEN

METALL NRW

(E

Startup activities

Netzwerk der Gesundheitswirtschaft an der Ruhr

Further development of
degree courses, executive
training, Al role training
(lab training)

SEEPEX.

ALL THINGS FLOW

Westdeutscher > >
eleradiologieverbund

UMIVERSITAT
IIELE ISSEBNU RG

Offen im Denken

Process
certification
(Norming strategy)

Toolbox for human-centered job
design with and through Al:
new way and process design for
working with and interacting Al

technology

A

Transfer-HUB Mark 51°7

ruhr:HUB
Control€xpert
Redefining Rule:
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Toolbox

THINK®

@ Infotainment

srsentin
" i:JBRLD "
N\ ’ HANDWERK.NRW  FACTORY
di & HUMAINE spring’s fair
KarriereWERKSTATT ng (practitioners, graduates), huwm ~ne
Al-developer-work group, Network e.V.

idea lab, Innovation consult hours
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Human-centered Al as a challenge especially at critical interfaces l/\U\VV\ \inwe @

between systems — Cases from industry & medicine HUMAN CENTERED Al NETWORK
: EImS . ' a SEEPEX.

Al-based damage  Acceptance of Al at the Al-based weld Al-based quality  Al-based business Al-based speech Algorithm for the
assessmentof cars  customer interface — inspection assistent  control in steel rolling  model and role recognition and  dentification of different
from a workflow Usability and processes developme_nt for use systgm for therapeutic options
perspective explainable Al SD-logic nursing (defacing)

company boundaries company boundaries

| |
customer company

«— 4-;—>n: :n<—|—> -—
| |

to the costumer intragroup across the organization

L

integrative
TOOLBOX
technological,
organizational and
employee development

PROCESS MODEL &

STANDARDS: Al development Al use field

Human-centered job design
with and through Al

Prof. Dr. Uta Wilkens, Speaker HUMAINE Expert Meeting on Al and TVET 12


https://bbs.fobshanghai.com/company/w15d5d3k5v86772.html

Uta Wilkens
Annette Kluge

Detlef Gerhard Germany lA MM ° “ e
Bernd Kuhlenkétter HUMAN CENTERED Al NETWORK
Valentin Langholf

2% N Research Development
W€ 5% Fund for NET-hUmAIN

90

& HUMAIN

Global network for responsible Al applications through
context-sensitive operations at the interface of systems -
Keep the users in the loop (NET-hUmAIN)

Wolfgang Mayer

Australia University of
South Australia

% 4
23 S
2u W

Mahidol University

Pattanasak Mongkolwat

David Widder o . Tipajin Thaipisutikul Thailand
Pre-activities: virtual monthly mealtime lecture
USA #e=t. CORNELL
%# TECH WP 1. Shared Homepage for user-centered and context-
sensitive Al applications "
WP 2. online master class module & winter school at RUB
“Individual well-being in the center of Al applications”
. _ WP 3. temporary mentorship program & up to three LabVisit Q=
Shahid Bashir options to early career researchers UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Mexico @ Tecnoldgico WP 4. up to three standing working groups with track chairs TUMIBESITHL YR PRETORIA
de Monterrey from NET-hUmAIN Emma Ruttkamp-Bloem South Africa

WP 5. Global young faculty-industry-symposium for

responsible Al goal:

Global standard for
responsible Al operations
at the interface of systems
in reference to UN SDG

pEERe

/', Joyce Nakatumba-Nabende
e

= % UNIVERSITY

United Tom Stoneham 5&’* &

Kingdom
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When and why does human-centricity of Al and its
Integration in the workplace make a difference for
vocational education?

= Pathway to Augmentation:
using Al-based tools for making quality decisions by reflective and informed
decision makers (Fischer, 2022; Bankins & Formosa, 2023)

Prof. Dr. Uta Wilkens, Speaker HUMAINE Expert Meeting on Al and TVET 14



Definitions of Al hum A lne @

Artificial intelligence (Al) is an umbrella term to “a broad range of technologies that allow computers to perform tasks
that would conventionally require human cognition and decision-making” (Prikshat et al., 2023b, p. 1)

_ Single-purpose Al Generative Al

Definition Algorithms based on machine learning using Algorithms based on large language
data from images, voice, or sequence of models dedicated to perform
number which are pre-trained g_nd flne.- _rnultlplg functions in terms _of writing, Human-centered Al:
tuned for performing one specific task in interacting, and programming systems
high speed and high precision that are reliable, safe &

I elles IR Elglelsi detecting anomalies from X-ray imaging in ChatGPT Copilot trustworthy and enhance &
medical diagnoses or industrial quality o augment human performance
control and decision making
Trustworthiness of data (privacy, not free Hallucination; missing reliability, (Shneiderman, 2022; Wilkens et al.,
from discriminating minorities) emergent systems with unintended 2023)

systems dynamics

Ethical Reducti f individual critical h q

challenges Substitution of labour, downgrading eauction of individual critica — human-centere
R Foof . thinking or creative intent through sociotechnical system
individual skills ) ) . o

malpractice user behavior design and related training

Ethical goods Augmenting individual expertise Augmenting individual expertise

Prof. Dr. Uta Wilkens, Speaker HUMAINE Expert Meeting on Al and TVET 15
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Meanings of human-centered Al (at work) huwm Alwe

HUMAN CENTERED Al NETWORK

8 perspectives explored from systematic cross-disciplinary
literature review (n=101)

Challenges in human-centered Challenges in human-centered Challenges in human-centered
technology development employee development organizational development
Trustworthiness  Explainability Job loss Physical & Human Agency Compensation Knowledge Accountability &
Privacy & Ethics prevention Mental Health & of weaknesses utilization Safety Culture
Augmentation in the system  from the user
domain

WILKENS U., LupPP, D., & LANGHOLF, V. (2023). Configurations of human-centered Al at work — Seven actor-structure engagements in organizations. Frontiers in Artificial
Intelligence. Al in Business, 6. doi: 10.3389/frai.2023.1272159
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Research in the medical field: Case study at Charité  certren amerwons

A
Employee survey at radiology 2019; n=128 => Profile analysis

Interview study with radiologists & radiographers in 2021 (via ZOOM) = structured content
analysis (Gioia et al. 2013)

- Radiologists Radiographers

27 years; male 24 years; male

28 years; male 39 years; female
28 years; female 39 years; female
30 years; female 40 years; male

31 years; male 48 years; female

Table 1: Sample interview study

WILKENS, U., LANGHOLF, V. & DEWEY, M. (2024). Types of human-Al role development - Benefits, harms and risks of Al-based assistance from the perspective of professionals in
radiology. Journal of Competences, Strategy and Management, 12, 1-26. (Special Issue Transformation & Technology, edited by Danner-Schroder, A., Gersch, M., Glttel, W.H., Muller-
Seitz, G. & Schulz, A.-C.)., https://doi.org/10.25437/jcsm-vol12-105
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Human-Al role development in radiology

Role development
with respect to
Al implementation

Human-AI
role concept

huwm Alwe

HUMAN CENTERED Al NETWORK

aw

Role taking
against Al
* Role concept is undermining Al

implementation
* No enactment of Al in the work process

Role making
with Al

« Al implementation incorporated
in the role concept
* Al is enacted in the work process

-~

F 3

Al-ambivalent
human-AI role concept

« Al described as physical technology
* Technology described as powerful (efficient
and precise)
« Substitution of any tasks rejected

Al-embracing
human-Al role concept

« Al described as virtual technology
= Critical reflection on biases and
trustworthiness
« Substitution of monotonous tasks appreciated

HUMAN CENTERED Al NETWORK

+ Compensation of own deficits appreciated

_____ | I i

COUNtETPATt o Overall attribution of Al

Al literacy

1oy —
1

- -=1

Antecedents

| negative = Former experiences with Al/digitalization i positive i <= issue of
N B =————“ e e I sociotechnical job
' affects whole ! Perceived technological impact on |1 affects only ! design

job profile

change of the overall job design

WILKENS, U., LANGHOLF, V. & DEWEY, M. (2024). Types of human-Al role development - Benefits, harms and risks of Al-based assistance from the perspective of professionals in radiology. Journal of Competences, Strategy and Management, 12,
1-26. (Special Issue Transformation & Technology, edited by Danner-Schroder, A., Gersch, M., Giittel, W.H., Miller-Seitz, G. & Schulz, A.-C.)., https://doi.org/10.25437/jcsm-vol12-105
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Contextualized responsibility — Criteria of human-centricity l/\u\vv\ Alwnwe
matter in dependence of the use field

Meaningful
job design

Trustworthiness &
Explainability

V1

Compensating |
weaknesses .

va
V4

g

Enhancing
potential

Radiologists

Radiographers

HUMAN CENTERED Al NETWORK

Meaningful b
job design ey
E;',,‘i?tfi'ﬁ';fﬂ Quiality control
Protecting 14
health 3 o

-
- -
Protecting jobs 0

R1
R2 TEm——a
R3

Speech
therapists

R4

WILKENS, U., LANGHOLF, V., ONTRUP, G. & KLUGE, A. (2021). Towards a maturity model of human-centered Al — A reference for Al implementation at the
workplace. In: Sihn, W. & Schlund, S. (Eds.): Competence development and learning assistance systems for the data-driven future, GITO-Verlag, S. 179-197.
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The clAlr approach for developing

aLLTHINGS FLow Al business HUMAN CENTERED Al NETWORK
models and role

SEEPEX. l’\ uwm A\lwe @

Al-augmented roles velooment
Building Creation of role Consolidation Organizational
Context-specific contextual prototypes based into company support and
adaptation understanding on basic roles iC rol trainings to
SPecilic roles — promote Al literacy

2nd workshop
Employees from user domain
Development of company- Follow-ups in day-
specific roles based on user- to-day business
domain knowledge and

l 1st workshop
TR Executives and line-managers
ACtIVI.t Ie?. n Identification of stakeholders
organization and elaboration of

expectations regarding Al use affected role identities.

Clarifying Adressing Al Alltc;(;iténg Emphasizing
stakeholder capabilities between human control Developing Engagement
expectations and short- humans and Shaping job modified role with new
Prgceslses of r;)Ie comings Al profiles identities behaviors Continuous
evelopmen Rol renewal of
ole .
. s Role making . . roles
Role clarity definition Role innovation

LANGHOLF, V., MAZAROV, J., & WILKENS, U. (2024): Rollenentwicklung bei der Einfiihrung digitaler Services und kunstlicher Intelligenz — Erprobung eines Rollenentwicklungskonzeptes in einem
Maschinenbauunternehmen. GfA Frithjahrskongress 2024: Arbeits-wissenschaft in-the-loop: Mensch-Technologie-Integration und ihre Auswirkungen auf Mensch, Arbeit und Arbeitsgestaltung

Prof. Dr. Uta Wilkens, Sj



Roles in customer service at SEEPEX
=> Implications for job design

SEEPEX.
ALL THINGS FLOW
models and role i MaN CENTERED Al NETWORK

Offer the customer the
best (digital) product for
their problem/application

Job design to promote external status:
customer perspective and problem orientation

Mediator of Smart salesperson
customer needs- for spare parts &
oriented solutions maintenance

Al business l/\“M /‘\I ne

development

Offer the customer demand-oriented
spare parts and maintenance services
(especially in good time and taking into
account the state of wear)

aw

Expert for digital Data-driven
services problem analyst

when using technology:
opportunities through Al and

Job design to increase Al literacy

strengthening individual competence

Form a communication
bridge between the
customer and the rest of
the company with regard
to digital products

Communicator of Provider of

needs (to SEEPEX infrastructure &

customer/ internal framework
departments) conditions

Job design to promote internal status:
communication and collaboration within the
organization

Prof. Dr. Uta Wilkens, Speaker HUMAINE

Expert Meeting on Al and TVET

Al also affects work without Al and
human-human interaction &
collaboration in team development

21

» Collaboration between humans and



1. Example for TVET: Human-Al role development [l huw A\lwe @
training laboratory at Ruhr University Bochum TR

Simulation: Laboratory for second medical opinion A

aw

Phase 1: workday with non-Al assisted medical
diagnoses (conventional workflow)

Phase 2: Implementation of Al assistance while
training the Al (classification of data) Half day training with simulated workday
actions (5 phases a 20-30 min) &
Phase 3: Al-assisted workflow: new role development,

C . : after action reflection about group
experiencing efficiency & augmentation

efficiency, role development within the

group, experience of own expertise and
lessons learned for optimizing the

workflow (3 x 15 min; 1 x 30 min final)

Phase 4: digital blackout: re-activating conventional
expertise and workflow while benefitting from role
development of phase 3

— Training and research laboratory
Phase 5: Routine in working with Al while reflecting o -
Al shortcomings in some cases => benefitting from
efficiency for spending more time on challenging
medical cases => continuous reflection & further

development of human expertise

Prof. Dr. Uta Wilkens, Speaker HUMAINE Expert Meeting on Al and TVET 22



2. Example for TVET: Al-assisted Training of huwm Alwe
SOIdeHng in the Dual Apprentlceshlp HUMAN CENTERED Al NETWORK

i LEHRSTUHL FUR
KarriereWERKSTATT PRODUKTIONSSYSTEME
rw§

Demonstrator for checking the solder connection
(Al-based image recognition)

Fault detection
Communicating fault reasons

Class room training
Basics of Al & machine learning
Use fieds for Al-based quality control

} T 3’\\ Q*
Mechaniker Hilft Lehrhng Lernen Draht...
® istock :

Learning aims
Experience-based access to Al and its usage

Direct integration of Al-based training in the
dual apprenticeship

Motivation for learning more about Al and for
developing related expertise

= Further effect

New role constellation between supervisors &
Al-empowered trainees

QUALITATSSICHERUNG VON LOTSTELLEN

Zurtick zur

Priifansicht
LEHRSTUHL FUR
PRODUKTIONSSYSTEME

hum Alve
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Different pathways to integrative human-Al work roles lﬂMﬁﬁngéAlN:\}&

Individual 4
user benefit

»

Al as tool for generating ideas, Integrative Human-Al-user
personal tutor concept dedicated to

|

|

|

|

I e . .

(without reflecting » critical thinking

consequences for individual I

|

1

1

cognitive competencies and fostered by job design
critical thinking)

Efficiency through automation
of standardized tasks
(no reflection of long-term

|
|
I
No or unsystematic :
: consequences for individual
1
|
[
i
I

use of Al

critical thinking or need of
expertise in routine tasks)

»
»

Organizational

» benefit Toolbox

Need for future
development
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. . Alne
Summary & Discussion lﬂéﬁmmmmw

Al literacy is a necessary but not a sufficient prerequisite for responsible use of Al in the workplace

Al skills and Al complementing skills have to be considered as a bundle of competencies and trained in
TVET in a comprehensive approach

From an ethical perspective on Al usage there should be prior emphasis on augmentation towards
integrative human-Al work roles

Augmentation results from responsible and meaningful job design & related training of role behavior

TVET should not only train Al literacy and the effective usage of Al but foster the overall human-Al-role
development while keeping critical thinking — also as an issue of group dynamics - on a high level

And beyond: (T)VET should include knowledge in job design and ergonomics; the current neglection of
the long-term consequences of GenAl usage for human creative intent is an ethical issue

Prof. Dr. Uta Wilkens, Speaker HUMAINE Expert Meeting on Al and TVET 25



Thank you and Greetings from L\umv\e

h uM . “ e Founded in April 2024
26 members (corporate and individual membership)
N etWO rk - V 7 members elected for executive board

» Contact:

Ruhr-Universitat Bochum

Institute of Work Science

Chair of Work, Human Resources
and Leadership

Competence Center HUMAINE
44780 Bochum

Germany

~ www.apf.rub.de

., https://humaine.info/

Prof. Dr. Uta Wilkens
| - > ; : ; ; Phone: +49-234 32 27876
[2) = uta.wilkens@rub.de
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