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COGNITIVE LOAD THEORY – A MODEL

HOW HUMANS ACQUIRE AND ADVANCE KNOWLEDGE

NOVICES vs. EXPERTS - PROBLEM SOLVING

Novices: Means-End Experts: Forward Directed

TYPES OF COGNITIVE LOAD

Intrinsic Extrinsic Germane Instructional Design
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Long-Term Memory
Information stored as mental 
schema with no known limit.

Working Memory
New information processed.
Limit of about four items or 
elements of information.

Bypassing working memory
Mental schema in long-term 
memory takes up only one 
item space in working 
memory.

Environment
Where we get 
information for learning

Borrowing and Reorganising
Most secondary knowledge in long-term 
memory is learned (borrowed) from 
other people. It is reorganised and 
incorporated into the learner’s long-term 
memory

Generate and Test 
To gain knowledge that does not yet 
exist we generate and test possible 
solutions.  Without sufficient knowledge, 
novice learners experience cognitive 
overload.
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Novices can engage in problem

solving for extended periods and

learn almost nothing.

Novices need to use thinking skills.

Experts use knowledge.

Sweller, J., Ayres, P. L., & Kalyuga, S. (2011) 

Clark, R.E., Kirschner, P.A., Sweller, J. (2012)
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THE TRANSIENT INFORMATION EFFECT THE SPLIT ATTENTION EFFECT

When it Happens
Occurs when learners 
have to integrate 
multiple chunks of 
sequential information 

Why it Happens
Spoken information is 
transient. It disappears 
unless it is written down

When it Happens
Occurs when multiple 
sources of separated 
information are 
essential to learning

Why it Happens
Integrating multiple 
sources of separated 
information creates 
extraneous cognitive 
load is created.

THE REDUNDANCY EFFECT THE MODALITY EFFECT

When it Happens
Occurs when Learners 
are presented with 
irrelevant or several 
different sources of the 
same information.

Why it Happens
Extraneous load is 
created when learners 
are searching for links 
between irrelevant or 
duplicated information.

When to Use
Use for complex 
concepts when auditory 
and visual information 
are complementary

Why it Works
Working memory 
capacity can be 
increased by using both 
visual and auditory 
processors

COGNITIVE LOAD EFFECTS IN PRACTICE

COGNITIVE 
LOAD EFFECTS 
TO USE ALL THE 

TIME
FOCUS
Focus on what you want 
students to learn and 
identify the essential 
information that they 
need to do this.

CUT AND DECLUTTER
Cut out any information 
which is duplicate or 
redundant.

REDUCE TRANSIENCY
Identify any information 
which is transient and 
add static versions of 
the same information.

ADD MODALITY
If possible add simplified 
visual information to 
complement verbal 
information and vice 
versa.

SYNCHRONISE AND REDUCE TRANSIENCY 
Present all complementary information at the same 
time. Avoid reading aloud information which is 
already written down.  Keep transient verbal 
information short enough for students to hold in 
their working memory.

Learning 
Goal
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THE WORKED EXAMPLE EFFECT THE COMPLETION PROBLEM EFFECT

When to Use
Use lots with novices 
when you lots when you 
want to build schemas 
of knowledge.

Why it Works
Students do not have to 
focus on the goal, 
instead they can focus 
on the steps to get to 
the goal.

When it Happens
Use you want to build 
schemas of knowledge 
for worked examples 
with multiple complex 
steps.

Why it Happens
Learners can focus on 
one part of solving the 
problem at a time.

THE GOAL FREE EFFECT

Compelling evidence indicates that
learners have a decided advantage in

studying worked examples rather than
solving equivalent problemsWhen it Happens

Use when students have 
existing schemas of 
knowledge, and with 
problems with a limited 
number of moves.

Why it Happens
Students can focus on 
relationships and 
connections and where 
these can take them.

COGNITIVE LOAD EFFECTS IN PRACTICE

COGNITIVE 
LOAD EFFECTS 

TO USE AT 
NOVICE TO 

INTERMEDIATE 
EXPERTISE

PLAN THE STEPS
Think through the steps 
you would take to 
complete complete the 
task.

FIND MORE STEPS
Break this down even 
further. Find the steps 
between the steps that 
you do without thinking.

BREAK IT DOWN
Identify steps that can 
be taught and taught in 
isolation and consider 
completion problems 
for complex content.

EXPOSE SCHEMA
Demonstrate the steps 
required to students and 
make your thinking 
processes explicit

SUPPORT AND CHECK FOR UNDERSTANDING
Provide opportunity for your students to do lots of 
practice and support them as they build expertise. 
Use completion and goal free problems. Check for 
understanding until your students can complete 
tasks independently.

Sweller, J., Ayres, P. L., & Kalyuga, S. (2011) 

1
2

3

1
2

3

1 2 3

4 5

1
2

3

1
2

3

1
2

3

1
2

3 You try



THE EXPERTISE REVERSAL EFFECT

Research has provided overwhelming 
evidence that, for everyone but 

experts, partial guidance during 
instruction is significantly less effective 

than full guidance.

When it Happens
Occurs when students 
are at high levels of 
expertise and have 
strong schemas of 
knowledge.

Why it Happens
cognitive load is 
increased when experts 
are cross-referencing 
information they already 
know.

IMAGINATION AND SELF-EXPLANATION EFFECTS

…there is no body of sound research 
that supports using [minimal 

guidance] with anyone other than the 
most expert studentsWhen to Use

Use when students are 
at high levels of 
expertise and have 
strong schema in long-
term memory.

Why it Works
It is a form of deliberate 
practice that engages in 
the processing of 
knowledge in working 
memory memory. 

COGNITIVE LOAD EFFECTS IN PRACTICE

COGNITIVE 
LOAD EFFECTS 

TO USE AT HIGH 
EXPERTISE 

LEVELS

INTERMEDIATE
At intermediate levels of expertise 
begin fading support by providing a 
mix of examples and problem-solving 
practice.

ADVANCED
At advanced levels of expertise 
provide more independent problem-
solving tasks.

IMAGINATION
Encourage students to imagine taking 
the steps to solving a problem without 
reference to notes. Ensure that 
students check and correct their 
understanding.

SELF-EXPLANATION
Have students explain concepts to 
themselves and to other students 
without notes. Ensure that students 
check and correct their 
understanding.

Clark, R.E., Kirschner, P.A., Sweller, J. (2012)
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