
Cognitive Load Theory



Overview

• Each person only has so much working memory, and this limit in 
working memory limits how much we can learn.

• Specifically, we use working memory to overcome obstacles to 
learning (extraneous load), to learn the content itself (intrinsic load), 
and to transfer our understanding of that content to long-term 
memory (germane load).

• If we use up all of our working memory overcoming the obstacles to 
learning and processing the content itself, we are left with no ability 
to put the new idea in our long-term memory. We never internalize 
the information or build a new schema for learning it.



Extraneous Load

• Extraneous load is anything that occupies our working memory while 
we try to process new learning.

• Some extraneous load is independent of school itself (e.g. food 
insecurity, emotional struggles, family issues).

• Some extraneous load comes from how the material is presented 
(e.g. in a language I am not fluent in, in a format I am unfamiliar with, 
in a noisy classroom).

• A lot of CLT-inspired teaching focuses on reducing extraneous load.



Intrinsic Load

• No matter what we do, new content is hard to learn; this basic 
difficulty is the intrinsic load.

• Frequently, CLT-inspired teaching works on reducing the amount of 
new content that students are asked to learn as a way of breaking up 
intrinsic load into more manageable levels.

• There is considerable discussion on how much is too much, or how 
much is not enough.



Germane Load

• Moving things into long-term memory requires germane load.

• When we successfully employ germane load, we typically build 
“schemas” and other automated processes.

• Once something is in long-term memory, it becomes possible to build 
on top of that knowledge with less effort.

• We used the example of knitting, where an accomplished knitter can 
frequently knit without needing to concentrate on the task except in 
special circumstances.



Some theory

• “When something is first learned, the ability to use it is likely to be 
severely constrained. A student who has just learned how to multiply 
out the denominator of an equation cannot do so easily or fluently. 
He or she can do so only with considerable thought and 
effort…Intellectual mastery of any subject matter is largely 
dependent” on “schema acquisition and the transfer of learned 
procedures” (Sweller, Learning and Instruction, 1994).

• “Without automation, performance is slow, clumsy, and prone to 
error. It is an essential mechanism of learning” (ibid).



Designing for CLT

• Partially worked or solved problems reduce cognitive load, while 
Redundant text requires additional processing load.

• Remember that academic under-preparation means that students will 
need to use differing levels of cognitive load to work the same 
content.

• Also remember that many of us have internalized processes 
(schemas) that we do not remember learning; sometimes something 
that is automatic for us uses a lot of working memory from our 
students.



Complications

• CLT is in contrast to Problem-based learning; research has shown PBL 
to be inefficient, because of the high demands on working memory 
caused by needing to develop solutions to problems. The only 
advantages found were for learners with high background knowledge 
and high motivation.

• CLT has a gap at the “motivation” and “self-efficacy” assessment, in 
that it tends to assume that learners will apply their available working 
memory, and most teachers know observationally that this is not 
true.


