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University of New England
• UNE was the first Australian university established outside a 

state capital city.

• The University of New England was originally established in 
1938 as the New England University College, a College of 
the University of Sydney. It became fully independent in 
1954.

UNE Annual Report 2020



Learning Theory Primer

Behaviourism ConstructivismCognitivism



Information Processing Theory

Richard Atkinson and Richard Shiffrin (1968)



Memory

• Memory is an information processing system and often compared 
to a computer. Memory is the set of processes used to encode, 
store, and retrieve information over different periods of time.



Cognitive load theory (CLT) is 
the single most important thing 
for educators to know.
British educationist Dylan Wiliam (2017)



To have a decent grasp of Cognitive Load Theory, there 
are only four main things that you need to know:

• Working memory is small while long-term memory 
is large;

• Learning occurs when information is transferred 
from working memory to long-term memory;

• If working memory is overloaded, this transfer gets 
blocked, meaning that not much learning can take 
place;

• Humans possess separate information processing 
channels for verbal and visual material.

https://blog.innerdrive.co.uk/split-attention-effect#:~:text=Working%20memory%20is%20small%3B,much%20learning%20can%20take%20place.

Cognitive Load Theory



Three Types of Cognitive Load

• There are three types of cognitive load we exert on our students when we set 
them tasks:

• Intrinsic cognitive load refers to the inherent difficulty of the task itself.

• Extrinsic cognitive load refers to the difficulty associated with understanding 
the instructions around the task.

• Germane cognitive load refers refers to the load imposed on the working 
memory dedicated to the process of learning.

https://www.shiftelearning.com/blog/design-elearning-to-protect-the-learner-from-overload



Finding the Cognitive Load Sweet-spot

The combination of decreasing 
extraneous cognitive load and 
at the same time increasing 
germane cognitive load 
involves redirecting attention

Learners’ attention must be 
withdrawn from processes that 
are not relevant to learning and 
directed towards processes 
that are relevant to learning. 

http://www.clarktraining.com/content/articles/Guild_E-Learning.pdf



Managing Intrinsic Cognitive Load

• Two factors influence intrinsic cognitive load: the 
complexity of the material, and the prior knowledge of 
the learner (Sweller, van Merrienboer & Paas 1998). This 
means that subject matter that is difficult for a novice 
may be very easy for an expert.

• Managing intrinsic cognitive load can be done by 
restructuring tasks starting from simpler and less 
complex material, developing relatively easy tasks, 
simplifying complex tasks and then continuing with more 
detailed explanations in stages.

https://www.shiftelearning.com/blog/design-elearning-to-protect-the-learner-from-overload



Minimising Extraneous Cognitive Load

• Learning design will be most effective when it minimises 
extraneous load in order to free up the capacity of 
working memory. 

• Cut out needless tasks that are not critical to the learning 
process, use effective instructional strategies, and 
present the learning in an easy-to-access and 
understandable manner.

• Be mindful of split-attention, redundancy, and modality 
effects.

https://www.shiftelearning.com/blog/design-elearning-to-protect-the-learner-from-overload



• Instructional material has maximum effectiveness when it 
reduces extraneous load (which is not relevant to learning) 
and increases germane load (which is relevant to learning).

• Use mnemonics as learning aids to help learners retain more 
and forget less.

• Chunk the content into bite-sized pieces with clear 
associations between the various bits of data to help 
learners comprehend and retain information more 
effectively.

https://www.shiftelearning.com/blog/design-elearning-to-protect-the-learner-from-overload

Maximising Germaine Cognitive Load



Split Attention Effect
• Tramizi and Sweller (1988) demonstrated that, when learners have to integrate information from diagrammed 

problems with textual explanations referring to the same concepts, it requires them to split their attention 
among multiple sources of information and this imposes a heavy cognitive load

• The ‘split attention effect’ occurs when learners are required to process two or more sources of information 
simultaneously in order to understand the material. 

https://3starlearningexperiences.wordpress.com/tag/split-attention/

ABC123 Assignment 1

To complete your assignment please be sure to do the following:

1. Read the Assignment 1 description (click here).

2. Choose one of the following three scenarios (click here)

3. Here are the steps you need to follow (click here)

4. Be sure you meet the assessment criteria (click here)



Redundancy Effect
• The ‘redundancy effect’ occurs when learners are presented with 

additional information that is not directly relevant to learning, or 
with the same information in multiple forms.

• For example, the common belief that uses spoken and printed 
forms during the presentations should always be better for 
learners.

• Clark and Mayer (2011) described several potential problems.
• Learners may attract by printed words and may pay less 

attention to the accompanying graphics.
• Learners may experience cognitive overload in the visual 

channel during a fast pace multimedia presentation which 
has redundant on-screen text.

• Learners may try to compare the different formats. 

https://sites.google.com/site/cognitivetheorymmlearning/redundancy-principle https:// commons.Wikimedia.org



Modality Effect
• The mind processes visual and 

auditory information separately. 
• Auditory items in working memory do 

not compete with visual items in the 
same way that two visual items, for 
example a picture and some text, 
compete with one another.
• So, for example, explanatory information 

has less impact on working memory if it 
is narrated, rather than added to an 
already complex diagram.

https://sites.google.com/site/cognitivetheorymmlearning/redundancy-principle



Work Example Effect
• Unguided problem-solving places a heavy 

burden on working memory, inhibiting the 
ability of the learner to transfer the 
information into their long-term memory. 

• The learner may effectively solve the 
problem, but because their working 
memory was overloaded, they may not 
recognise and remember the rule that 
would allow them to quickly solve the 
same problem again in the future.

https://education.nsw.gov.au/content/dam/main-education/about-us/educational-data/cese/2017-cognitive-load-theory.pdf https://blog.innerdrive.co.uk/cognitive-load-theory-basics, 

https://blog.innerdrive.co.uk/cognitive-load-theory-basics


Collective Working Memory Effect
• If a task is sufficiently complex, it will generate a high intrinsic cognitive load that may overwhelm an 

individual. 

• However, if this cognitive load can be shared between members of a group, then the intrinsic cognitive 
load experienced by each member will be reduced. 

• The process of sharing will introduce its own cognitive costs associated with communication between 
group members and so, in theory, the conditions that favour group work should be those where these 
‘transaction costs‘ are smaller than the intrinsic cognitive load that they replace.

https://gregashman.wordpress.com/2019/02/14/support-for-group-work-from-cognitive-load-theory/



Integrating steps and subgoals
• This is about how to best structure worked 

examples to emphasise conceptually 
meaningful chunks of a problem’s solution or 
subgoals. 

• So, structuring worked examples so that they 
include cues designed to highlight meaningful 
chunks of information reflecting a problem’s 
underlying conceptual meaning can enhance 
a learner’s ability to learn from them and can 
help learners to be more successful solving 
novel problems (Atkinson et al., 2000, p 191)

https://3starlearningexperiences.wordpress.com/tag/split-attention/



Example –Assignment details

Bringing all the important information to help reduce the split-attention effect



Integrating Steps and Sub Goals

Example –Assignment details



Summing Up

https://elearningindustry.com/5-ways-to-reduce-cognitive-load-in-elearning

Present some information via the visual channel and some via the verbal channel

Break content into smaller segments and allow the learner to control the pace

Remove non-essential content and highlight important concepts

Words should be placed close as possible to the corresponding graphics

Consider group work and collaborative activities to share the cognitive load
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