Designing Sustainable and
Functional CTE Labs: Empowering
the Next Generation of Educators

In today's rapidly evolving educational landscape, Career and Technical Education (CTE) labs
are more than just classrooms—they are dynamic hubs where students gain hands-on skills
for real-world careers in fields like engineering, healthcare, agriculture, and manufacturing. At
RGU Architecture, we have specialized in creating these spaces across the country through
blending sustainability with functionality to foster curiosity, innovation, and long-term
environmental responsibility. This blog explores key principles, trends, and best practices for
designing CTE labs that not only meet current needs but also adapt to future demands, drawing
from industry insights and successful examples.

Why Sustainable and Functional CTE Labs Matter

CTE labs play a pivotal role in bridging the gap between education and industry, helping
students discover passions and build equitable career pathways without heavy debt. With
Generation Z projected to change careers up to 10 times, these spaces must be flexible,
promoting lifelong learning and adaptability. Sustainability is equally crucial: labs are resource-
intensive, but eco-friendly designs can reduce energy use by 80-90% through features like heat
recovery systems, while functional elements ensure safety, collaboration, and real-world
simulation. The result? Engaged students, lower operational costs, and a positive
environmental impact—aligning with regional priorities for workforce-ready facilities.

Key Principles for Functional Design

Functional CTE labs prioritize real-world applications, curiosity, and interdisciplinary
collaboration. Here is how to achieve this:

1. Realistic and Immersive Environments: Mimic professional settings to make learning
tangible. For instance, welding labs should function like workshops with durable
finishes and clear layouts for safety, while culinary spaces incorporate industry-grade
equipment. At Harrisburg Adventure Elementary, glass walls expose younger students
to STEM activities, sparking early interest.

2. Flexible and Collaborative Layouts: Use open, reconfigurable areas for lectures, group
work, and projects. Centralized designs that integrate CTE with core subjects like
geometry or science, breaking silos and encouraging cross-disciplinary exploration.

3. Tech-Ready Infrastructure: Incorporate robust electrical and tech systems for
adaptability. This supports evolving programs, like robotics or health simulations,
ensuring labs remain relevant as industries advance.
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4. Visibility and Accessibility: Position labs centrally with transparent
elements to "window shop" career paths, as seen in Big Bend
Community College’'s Workforce Education Center, where
collaboration labs foster interdisciplinary teamwork.

These elements enhance career readiness, increase industry-educator
collaboration and networking, and align instruction with industry needs.

Integrating Sustainability: Eco-Friendly Practices for CTE
Labs

Sustainability transforms functional labs into enduring assets. Focus on energy, materials, and
waste:

1. Energy Efficiency: Labs' HVAC systems are energy hogs, but advanced solutions like
heat recovery (capturing 80-90% of exhaust energy) and hybrid heat pumps can slash
usage.

2. Sustainable Materials: opt for low-embodied-carbon options like optimized concrete
(reducing GWP by 32-33%) and low-VOC paints. Use Environmental Product
Declarations (EPDs) for transparency, prioritizing high-contact surfaces in CTE labs for
health and longevity.

3. Waste Reduction: Modular components and waste separation during construction can
recycle 90% of materials, as in CBC’s Center for Career and Technical Education.
Operational protocols minimize ongoing waste.

RGU pursues certifications like LEED for validation, ensuring designs meet standards for
healthy, efficient spaces.

Case Studies: Real-World Success Stories

o DeAtley Career Technical Center: Community partnerships created flexible spaces for
engineering, construction, manufacturing, and health sciences, with graduates entering
fields discovered there—showcasing alignment between design and education.

« Big Bend Community College Workforce Education Center: Local industry input led to
specialized labs mimicking workplaces, emphasizing curiosity through visible,
collaborative designs.

« Walla Walla Energy Technology Center: A two-year energy program addressing talent
shortages in Wind Energy via tech-ready, sustainable facilities, bridging education and
industry.

These examples highlight how integrated teams—architects, educators, and stakeholders—
create impactful spaces.
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Challenges and Solutions

Common hurdles include budget constraints and evolving tech needs.
Solutions: Start with integrated design processes to align visions early. For
sustainability, collaborate on EPDs and certifications to balance costs with
long-term savings. Flexibility mitigates obsolescence, ensuring labs adapt
to trends like Al integration in CTE.

Conclusion: Building a Sustainable Future

Sustainable and functional CTE labs are investments in students, communities, and the planet.
By prioritizing real-world functionality, energy efficiency, and adaptability, we create spaces
that inspire innovation and launch careers. At RGU Architecture, we are committed to these
principles—whether redesigning a welding lab or a health sciences center. Ready to transform
your CTE facility? Contact us for a consultation or download our free CTE Design Checklist.
Let us shape the future together.
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