Developing Autonomous Learning
Skills in Modern Manufacturing

How Self-Directed Learning and Self-Efficacy Empower
Today’s Manufacturing Workforce

Who This Infographic Is For:

Today’s Manufacturing Workers / ;

e Age range: adult manufacturing workers (ages 25-65) oy &
e Experienced operators adapting to digital and automated systems D Hge v {
e Motivations: job stability, advancement, and hands-on mastery - ,‘@
e Adults balancing shift work, family responsibilities, and limited KK oo/
training time
e Facing a changeable manufacturing environment with Al, robotics, 1L - ﬂ .
data dashboards, machine learning adoption, smart technologies
and increasing digitalization

Autonomous Learning, or self-directed learning (SDL) is a
learning pathway open to all. The skills of SDL are learnable and
can be developed over time (Collier, 2022). Learners are able to:

e Set personal learning goals

e Practice new digital skills independently

e Reflect on mistakes to improve problem-solving

e Seek resources proactively (videos, SOPs, dashboards,

mentors)

What Workers Need

The Psychology Behind

to Succeed

Effective Learning

Barriers

--I

o Skill gaps in Al, data
science, advanced
manufacturing

e Legacy system integration
challenges

e High costs + ROI
uncertainty

e Organizational resistance to
new learning approaches

e Sustainability + resilience
pressures in Industry 5.0

Mastery Experiences: ¢ Social Learning: Peer
Practicing tasks until . Interaction, Collaborative
confident . Problem Solving
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Instructor Support:
Encouraging
feedback from
supervisors

)

. I\%cr'o-learning
modules

* Peer learning +
problem solving

e Hands-on digital
practice labs

e Clear SOPs +
structured support

e Time-flexible
self-paced learning
pathways

* Blended learning

Emotional
Regulation: Managing
stress during digital
transitions

Bandura’s Social Cognitive Theory & Self-Efficacy

Meade (2024) demonstrates that Bandura’s mastery
experiences are central to adult learning, reinforcing
the importance of hands-on practice, peer modeling,
supportive feedback, and emotional regulation in
building workforce confidence.



#1 Stronger Problem-Solvin
with Supportive Learning

Community

Mode-2 problem-solving (Mohlin, 2023) helps
workers learn from problems, not just follow
solutions — boosting confidence and
adaptability. A Blended-learning environment
has the potential to create and
sustain a sense of community and increase
learning (Anderson, 2019). Problem-Based
Learning (PBL) or Project-Based Learning (PBL)
frameworks utilize: |
e Authentic, real-world problems
e Student-centered inquiry
e Collaboration & independence (structured
group work with clear roles and shared
goals)
e Engagement through self-management,
resilience, and growth mindset

#3 Adaptive Learning for
Career Mobility &
Workplace Value “

Adaptive learning improves
performance (Doskenov et al., 2025)
and prepares workers for Industry 5.0’s
human-centric, sustainable roles

(Tana et al., 2023).

Adaptive Learning Benefits:
e workforce productivity
e streamlines production processes,
e drives Industry 4.0 innovation by
leveraging Al, Internet of Things
(IoT), and digital twin technologies
knowledge creation and e delivers personalized training to
transfer.” (Mohlin, 2023) e optimize real-time decision-making,
e strengthen human-machine
collaboration

“L&D in manufacturing
must address not just
technology adoption but
also the learning
processes that enable

Solution: Career-Focused,
Supportive Learning

Designed for Adult Workers

Advancing in Industry 5.0

A career-focused curriculum, paired with a
supportive learning community and
adult-oriented services, helps workers build
confidence with emerging technologies and
prepares them for human-centric, sustainable
Industry 5.0 roles—supported by findings that
structured support and clear advancement
pathways strengthen workforce readiness and
innovation (Tana etal., 2023).

Solution: Credit for Prior
Experience to Accelerate
Upskilling in Industry 4.0
Tools

Workers bring years of prior knowledge,

Increases motivation, while research on
adaptive learning shows that leveraging
existing expertise improves performance
and speeds integration of Al, |oT, and
digital-twin systems (Doskenov etal., 2025).

%/ Call to Action: Advance

#2 Digital & Machine
Learning Adoption

Industrial Machine Learning adoption
requires data literacy and digital
fluency (Manta-Costa et al., 2024).
Self-directed learning (SDL) builds
these skills at a comfortable pace.

- Industrial machine learning adoption is

hindered by the need for sustainable

- and reliable performance, integration

with legacy systems, and scalable
real-world deployment, all of which
require stronger workforce skills in
data science and Machine Learning to
“prepare students to meet demands in
a changeable manufacturing
environment with smart technologies
and increasing digitalization”
(Anderson, 2019).

*‘

Solution: Self-Paced
Learning That Fits Shift
Work and Production
Schedules

‘Manufactu ring workers benefit from
flexible scheduling options and
self-directed learning pathways that
allow them to build digital, Al, and
troubleshooting experience, and machine problem-solving skills at their own pace—
familiarity; recognizing this through credit supported by research showing that

for prior learning reduces training time and autonomy increases self-efficacy and
improves adoption of advanced
technologies (Mohlin, 2023; Manta-Costa
etal., 2024).
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