Title Slide #1

Cognitive Load Theory as a Design Lens for Innovative UDL in Higher Education

Professor Terry Cumming​
Dr Ellen Lee​
School of Education​
UNSW Sydney​

Slide 2
In this session, you will learn how to:​
​
· Explain how Cognitive Load Theory
· complements Universal Design for Learning.​
​
· Recognise sources of cognitive load in higher 
· education teaching scenarios.​
​
· Apply CLT-informed, UDL-aligned design
· strategies to create more inclusive and effective 
· learning experiences.​
​
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The Evolution of Universal Design for Learning

· CAST created UDL in the 1990’s ​
· Early versions focused on reducing barriers to learning through multiple means of representation, engagement, and action & expression​
· Over time the model adopted a broader approach to inclusive curriculum ​
· UDL 2.0 and 2.2 refined guidelines and checkpoints, emphasizing learner agency, self-regulation, and expert learning​
· UDL 3.0 puts greater emphasis on learner identity, belonging, cultural responsiveness, and systemic barriers to participation​
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Cognitive Load Theory (Sweller, 1998)

· Learning is constrained by the limited capacity of working memory.​
· Working memory can process only a small amount of new information at one time.​
· Long-term learning occurs when information is organised into schemas stored in long-term memory.​
· Effective instruction supports schema construction by managing cognitive demands.​
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Types of Cognitive Load

	Type​
	Description​
	Examples​

	Intrinsic load​
	Cognitive demand inherent in the content​
	Understanding statistical inference​

	Extraneous load​
	Demand created by poor instructional design​
	Instructions scattered across multiple LMS pages​

	Germane load*​
	Cognitive effort exerted for schema building and learning. More recently, germane load has been reconceptualised as part of intrinsic load, referring to the working memory resources allocated to processing intrinsic task demands rather than a separate additive component.​
	Working through a scaffolded example​
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Lack of Alignment between UDL and CLT
· Traditionally, Universal Design for Learning (UDL) and Cognitive Load Theory (CLT) have been difficult to align
· UDL emphasises flexibility, while CLT highlights the importance of structure
· UDL calls for learner choice, while guided instruction is a core component of CLT
· UDL is is based on multiple pathways of meeting the same outcomes. CLT is predicated on cognitive efficiency
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Different Assumptions About Learning
UDL
· More options support inclusion
· Flexibility increases access
· Learners benefit from agency and choice
CLT
· Working memory is limited
· Too many options can overload cognition
· Learning requires carefully structured guidance
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UDL 3.0 is Better Aligned to CLT

UDL 3.0 now recognises the importance of:
· learning processes
· structure 
· strategic support 
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How CLT Can Inform UDL

· Moving from the idea that more options = better access to optimally designed options = effective learning 
· UDL ensures access, flexibility and participation 
· CLT ensures that flexibility is cognitively usable
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	Combining UDL and CLT
UDL Ensures:
· Access
· Flexibility
· Participation
· Agency
CLT Ensures:
· Cognitive manageability
· Efficient processing
· Schema development
· Instructional alignment
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	One Problem Remains…
· UDL still doesn't treat the issues with working memory 
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	Cognitive Load Effects
· Worked examples effect – Novice learners learn more efficiently from studying exemplars than from solving problems independently without guidance 
· Split attention effect – Learning is impaired when learners must divide attention between multiple sources of information that need to be integrated 
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	Cognitively Inclusive Learning Design
	See diagram on slide- created in ppt
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	Access to Accessible Cognition
	Moving from “Can learners access learning?” to
“Can learners successfully process and learn from it?”
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	Activity
A first-year course provides students with:
· A 40-page weekly reading.
· A 60-minute recorded lecture with no chapters or transcript.
· Five separate LMS pages containing instructions for one assessment.
· An assessment rubric released two days before submission.
· Optional videos, podcasts, articles, and discussion boards without guidance on which resources are essential.
· https://www.menti.com/alfryoypm7hg 
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Debrief
· The problem is not the complexity of the topic/discipline; some complexity is unavoidable and represents intrinsic load. 
· The issue is that students must expend cognitive resources locating information, interpreting expectations, and deciding where to focus, in other words, extraneous load.
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	Design and CLT
	
	Course Components
	Type of Cognitive Load

	Complex concepts
	Intrinsic

	Five different LMS locations for instructions
	Extraneous

	Unguided resource choices
	Extraneous

	Activities to connect concepts
	Intrinsic
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	UDL and CLT Working Together
· The scenario illustrates how sometimes interpreting UDL as simply  providing more options can be detrimental, as CLT reminds us that options alone are not inherently inclusive. 
· Inclusive design requires structured flexibility—choices that are organised, signposted, and aligned with learning goals.
· Clarify goals and expectations
· Guide information processing
· Support executive functioning
· Provide options with structure
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	Conclusion
· Inclusive design is about providing the right options, at the right time, with the right level of cognitive support.
· UDL helps us ask: How can students access and engage with learning?
· CLT helps us ask: What cognitive demands are we placing on learners as they do so?
· Together, they support educators in designing learning environments that are both inclusive and intellectually rigorous.

Slide 20
	Final Challenge
· What is one aspect of your teaching that you could redesign next semester to reduce extraneous cognitive load while maintaining accessibility and academic challenge?
· **CLT and UDL do not need to be considered as separate frameworks—they are mutually reinforcing approaches to helping all students learn.
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