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See the large Post-It sheets around the room?

Please share how you;

(a) Interrupt forgetting in/through your teaching

(b) Teach to ensure that students remember your     
lessons (one idea)

Before the session starts



GoodTeaching.ca



GoodTeaching.ca

ask questions

at any time...

this helps 

everyone

add to the

conversation at any 

time…this strengthens 

the dialogue







When giving handouts to students, what is the best procedure to use?



Dichotic listening results when two forms of similar 
communication happen as the same time (e.g., trying to 
read words while someone is speaking different words to 
you)

What do scientists say happens in the brain of your 
students when dichotic situations occur?

(a) Learning doubles...  Two viewpoints/opinions simultaneously reinforce one another

(b) Learning suffers... The area of the brain involved cannot process both forms at once

(c) Learning is delayed... The brain adapts and becomes a dual-processor over time



True or False:  Cramming for a test provides the best initial results

T F
(a)                                                     (b)



True or False:  When a student makes a mistake, it’s best to provide immediate 
corrective feedback.

T F
(a)                                          (b)                              

S
(c)



Given what you’ve heard so far—and what you’ve read about today’s session in 
advance—someone please predict what you are likely to hear in this session



Predicting



The Science of Learning 
How It Changes Everything About How You See Your Students 

and How You Teach!

It is up to professional educators with knowledge about the 

brain to use the findings from scientific research to guide

the strategies, curriculum, and interventions they select

for specific goals and individual students 
(Willis, 2010)



“Checklists of desired practices are poor 
predictors of teaching effectiveness.  
A reflective practitioner is better!”

Paul Howard-Jones



Helping Students 
Remember

Guiding Student 
Attention

Getting Students 
Invested



Guiding Student 
Attention

Written Text 

and Spoken Word

Don’t Mix

Neuroscience

EducationPsychology

PEN Principle #1
https://www.slrc.org.au
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Guiding Student 
Attention



Guiding Student 
Attention

Dichotic Listening
When trying to listen to two

simultaneous speakers, we can listen to 
and understand only one at a time –
attempts to listen to both results in 

neither being understood

Psychology

Similarly, when trying to read and listen 
to a speaker, we can attend to and 

understand only one at a time –
attempts to understand both results in 

neither being understood.

Neuroscience

Listening to and reading words rely 
largely on the same neural

structures.  This is why attempting to 
do both simultaneously is a difficult 

(often impossible) feat

This is the brain of a person
READING WORDS

This is the brain of a person
LISTENING TO WORDS



+

Guiding Student 
Attention



mnekcpbm



+



creltosnp



+



elephants



+



mnekcpbm
creltosnp
elephants

Guiding Student 
Attention



If you know the word, your brain cannot not read it

Guiding Student 
Attention



Source:  Microsoft Bing Images



Go Habs go!



Guiding Student 
Attention



Guiding Student 
Attention

Without referring to your notes, 
what PEN Principle are we exploring right now?



Guiding Student 
Attention

Written Text 

and Spoken Word

Don’t Mix

Neuroscience

EducationPsychology

PEN Principle #1

• Introduce one line or paragraph at a time

• Use fewer words...use KEY words

• Read the line exactly as it’s written

• Set off lines through colour or font changes
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Don’t Mix
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PEN Principle #1

• Introduce one line or paragraph at a time
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• Set off lines through colour or font changes

• You might want to fade previous text 
to highlight current text



Guiding Student 
Attention

Written Text 

and Spoken Word

Don’t Mix

Neuroscience

EducationPsychology

PEN Principle #1

• Introduce one line or paragraph at a time

• Use fewer words...use KEY words

• Read the line exactly as it’s written

• Set off lines through colour or font changes

• You might want to fade previous text 
to highlight current text

Blah blah blah blah blah blah

Blah blah blah blah blah blah
• Blah
• Blah blah
• Blah
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Guiding Student 
Attention



Source:  Microsoft Bing Images



Guiding Student 
Attention

Spatial 

Predictabi

lity Guides 

Attention

Neuroscience

EducationPsychology

PEN Principle #3



Source:  Microsoft Bing Images



Guiding Student 
Attention

“Pay attention”

Cognitive Load



Cognitive Load

Guiding Student 
Attention



Helping Students 
Remember

Guiding Student 
Attention

Getting Students 
Invested

Let’s hear from you.

What do you do in your 
classroom to guide attention?



Helping Students 
Remember

Guiding Student 
Attention

Getting Students 
Invested



Getting Students
invested

The Reticular Activating System



Getting Students
invested

The Reticular Activating System

Input

from ears

Visual 

Input

Input from touch, pain and

temperature receptors 

Reticular Activating

System, acting as filter



Getting Students
invested

The Reticular Activating System

Reticular Activating

System, acting as filter



Getting Students
invested

During stress or fear, the RAS filter gives intake preference to input 

considered relevant to the perceived threat, at the expense of the 

sensory input regarding the lesson. 

Unless the perception of threat is reduced, the brain persists in doing 

its primary job—protecting the individual from harm. 

During fear, sadness, or anger, neural activity is evident in the lower 

brain, and the reflective, cognitive brain (prefrontal cortex) does not 

receive the sensory input of important items, such as the content of 

the day’s lesson.”

Judy Willis, 2010

“
“



Getting Students
invested

• Novelty & arousal of curiousity

“...curiousity-evoking events alerts the RAS to pay attention because 

something has changed and warrants further evaluation” (Wang et al., 2005).

• Change associated with pleasure



Getting Students
invested

...and from the earliest possible age, teach children 
to have a growth mindset!

This, within a caring, safe learning environment 
where trusting relationships are present fosters 
risk taking and exploration



Getting Students
invested
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Getting Students
invested

Embrace 

Error 

to 

Improve 

Learning

Neuroscience

EducationPsychology

PEN Principle #8ELDON RING



Getting Students
invested

• Create a culture of error-necessary learning

• Turn your classroom into a Learning Lab

• Allow students to see that you are also a learner



Getting Students
invested

Seifert, 2009

Practice
Makes 
Perfect

Practice
Makes 
Perfectprogress



Getting Students
invested

ELDON RING

Starting point

Initial skill level

Skill level student 

can demonstrate 

with full support

Zone of Proximal Development

Achievable challenges

We need to teach children from birth that “Effortful Learning” produces deeper 
and longer lasting learning...a term now being called desirable difficulty



Getting Students
invested



Getting Students
invested

“Success Approximation”



Getting Students
invested

“Success Approximation”



Retrieval practice
Space Learning over time
Interleaving 





Interleave worked examples & Problem 
solving exercises

Below is an example solution to the problem:

Solve for x:  12 + 2x = 15
Study each step in this solution, so that you can better solve 

the next problem on your own:

12 + 2x = 15

2x = 15-12

2x = 3

x = 3/2

x = 1.5

It is suggested that at the beginning of a new skill you provide one 

worked example for each problem…a 1:1 ratio.  You reduce this 

over time.  To differentiate you maintain this ratio for students who 

need it.  



Success Approximation and behaviour



What we do in the 
initial stages of exposure
assists with intake...... 

BUT a little forgetting is a good thing and what you do AFTER these
initial stages is just as important to long-term learning



Visual Images

and Spoken 

Word Mix Well

Neuroscience

EducationPsychology

PEN Principle #2



Spacing-Out 

Practice 

Enhances 

Memory

Neuroscience

EducationPsychology

PEN Principle #4



Lecture 1: A Brief Introduction to Cognitive Psychology

A Brief Introduction to Cognitive Psychology

• A theoretical perspective:  human perception, thought, thinking, attention,   
processing of information and memory

“Cognitive psychology is the scientific study of mind and mental function, 
including learning, memory, attention, perception, reasoning, language, 
conceptual development, and decision making”.

Manish Singh



Lecture 1:  A Brief Introduction to Cognitive Psychology

Cognitive Themes for Education

1. Learning is a constructive, not passive/receptive, process

2.     Mental frameworks organize memory and guide thought

3.     Extended practice is needed to develop cognitive skills

4.     Development of self-awareness and self-regulation is 
critical to cognitive growth



Lecture 1:  A Brief Introduction to Cognitive Psychology

Cognitive Themes for Education

5.    Motivation and beliefs are integral to cognition

6.    Social interaction is fundamental to cognitive development

7.    Knowledge, strategies, and expertise are contextual

8.    A cognitive approach to teaching implies new 
approaches to assessment



Regular feedback helps to connect effort to results.



Interrupting Forgetting/what contributes to remembering?

1. Retrieval practice
2. Linking information to prior knowledge
3. The relevance or meaning of the material
4. How the information is presented
5. The complexity of the material
6. Individual capability
7. Physiological/biological factors (sleep, hunger etc.)   H.A.L.T.
8. Mnemonics
9. Spaced learning
10. Interleaving

Practical psychology
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Learning:  A change in long 
term memory

For students with learning problems, instruction 

must be designed to address the problem of 

ensuring that information is deeply encoded in 

long term memory 

Introduction



Active Recall 

Trumps 

Passive Review

Neuroscience

EducationPsychology

PEN Principle #9



Find the 

Story Behind

the Fact

Neuroscience

EducationPsychology

PEN Principle #11



The Semmelweis Effect



Instruction must be made more powerful for 
students at risk  for learning difficulties.
More instructional time

Smaller instructional groups

Clearer and more detailed explanations

More systematic instructional sequences

More extensive opportunities for guided practice

More opportunities for error correction and feedback

More precisely targeted at right level

resources

skill

Introduction



Embrace Error 

to Improve 

Learning

Neuroscience

EducationPsychology

PEN Principle #8



Plan carefully how you 

present information

Think about Cognitive Load



Cognitive Load:  

The amount of mental or cognitive 

effort you use in your working memory



Cognitive Load:  

The amount of mental or cognitive 

effort you use in your working memory

The problem is, you don’t have unlimited cognitive resources.

Whatch got is whatcha got!



Intrinsic Cognitive Load  

Inherent to the task



Extraneous Cognitive Load  

The unnecessary, artificially induced 

cognitive load that’s added by the manner 

information is presented, taught, set



Extraneous Cognitive Load  

Extraneous Load



Extraneous Cognitive Load  

Extraneous Load



Germane Load

Our cognitive resources are applied to processing or understanding.



So, the target for teachers?

Reduce the extraneous cognitive load 

during learning and instruction and 

refocus the learners attention and 

cognitive resources toward the 

germane load





“When trying to listen to two

simultaneous speakers, we 

can listen to and understand 

only one at a time.

Similarly, when trying to read 

and listen to a speaker, we 

can attend and understand 

only one at a time.

Attempts to understand both 

results in neither being 

understood”

If you must present text and pictures together, limit the text.

Either read word for word what’s on the screen, or have your 

students do the reading



READ ME!
READ ME!

READ ME!

READ ME!

READ ME!

Go Habs Go!

READ ME!
READ ME!

READ ME!

READ ME!

READ ME!

READ ME!

READ ME!

READ ME!

READ ME!

READ ME!

READ ME!

READ ME!
READ ME!

READ ME!
READ ME!



“Vision trumps all other senses”





Concept learning through “Concept Enhancement”

1. Advance organizers

2. Concept diagrams

3. Comparison tables

4. Semantic maps

5. Concept mastery

6. Anchor charts

7. Realia

http://www.ku-crl.org
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Concept learning through “Concept Enhancement”

1. Advance organizers

2. Concept diagrams

3. Comparison tables

4. Semantic maps

5. Concept mastery

6. Anchor charts

7. Realia

http://learn.genetics.utah.edu/content/cells/scale/ Interactive 

http://learn.genetics.utah.edu/content/cells/scale/
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1. Advance organizers

2. Concept diagrams
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Jimmy
Intelligent
Industrious
Impulsive
critical
stubborn 
Envious  



William
Impulsive
Envious
Critical
Stubborn
Industrious
Intelligent



Jimmy William

Which student would you prefer to work with?



William
Impulsive
Envious
Critical
Stubborn
Industrious
Intelligent

Jimmy
Intelligent
Industrious
Impulsive
critical
stubborn 
Envious  



Make frequent good first impressions



Learn how to guide attention

Cognitive load is also part of this concept



Halo Effect:    

A favorable first 

impression of an 

individual positively 

skews future 

judgement of that 

individual

Horn Effect:

An unfavorable first 

impression of an 

individual negatively 

skews future 

judgement 

of that individual



Halo Effect:    

A favorable first 

impression of an 

individual positively 

skews future 

judgement of that 

individual

Horn Effect:

An unfavorable first 

impression of an 

individual negatively 

skews future 

judgement 

of that individual

CONFIRMATION BIAS:

When you seek out and interpret information 

to support your initial impression.

A teacher’s first impression can influence 

how that student is judged and graded in the 

future



Halo Effect:    

A favorable first 

impression of an 

individual positively 

skews future 

judgement of that 

individual

Horn Effect:

An unfavorable first 

impression of an 

individual negatively 

skews future 

judgement 

of that individual

Be aware of the first impression you 

have of your students

Be aware of the first impression you 

give of yourself and your lesson

Start strong on new topics or lessons



For reluctant learners, the first impression that you 

give as a warm, caring, ever-learning teacher goes a 

long way in building trust in students

Can students trust you to let them be vulnerable?





BREAK



Learn how to guide attention

Cognitive load is also part of this concept



Student comprehension and memory 
is improved when the brain does not 
have to spend its resources figuring 
out where the content is

• Use clear and unambiguous formatting on 
your Powerpoint slides

• Delineate a clear area on the board where 
daily instructions/notes are placed

• If students are required to write notes 
from the board, follow a predictable 
top/down, left/right procedure



Words, words words words

Words, words words words

Words, words words words



What are the symptoms of executive functioning issues?

• Finds it hard to figure out how to get started on a task
• Can focus on small details or the overall picture, but not both at the same 

time
• Has trouble figuring out how much time a task requires
• Does things either quickly and messily or slowly and incompletely
• Finds it hard to incorporate feedback into work or an activity
• Sticks with a plan, even when it’s clear that the plan isn’t working
• Has trouble paying attention and is easily distracted
• Loses a train of thought when interrupted
• Needs to be told the directions many times
• Has trouble making decisions
• Has a tough time switching gears from one activity to another
• Doesn’t always have the words to explain something in detail
• Needs help processing what something feels/sounds/looks like
• Isn’t able to think about or do more than one thing at a time
• Remembers information better using cues, abbreviations or acronyms

You can fade out the ones

you do not want to focus on

and show only the ones you

want to see



What are the symptoms of executive functioning issues?

• Finds it hard to figure out how to get started on a task
• Can focus on small details or the overall picture, but not both at the same 

time
• Has trouble figuring out how much time a task requires
• Does things either quickly and messily or slowly and incompletely
• Finds it hard to incorporate feedback into work or an activity
• Sticks with a plan, even when it’s clear that the plan isn’t working
• Has trouble paying attention and is easily distracted
• Loses a train of thought when interrupted
• Needs to be told the directions many times
• Has trouble making decisions
• Has a tough time switching gears from one activity to another
• Doesn’t always have the words to explain something in detail
• Needs help processing what something feels/sounds/looks like
• Isn’t able to think about or do more than one thing at a time
• Remembers information better using cues, abbreviations or acronymsOr use the highlight function

of some sort



What are the symptoms of executive functioning issues?

1. Finds it hard to figure out how to get started on a task
2. Can focus on small details or the overall picture, but not both at the 

same time
3. Has trouble figuring out how much time a task requires
4. Does things either quickly and messily or slowly and incompletely
5. Finds it hard to incorporate feedback into work or an activity
6. Sticks with a plan, even when it’s clear that the plan isn’t working
7. Has trouble paying attention and is easily distracted
8. Loses a train of thought when interrupted
9. Needs to be told the directions many times
10. Has trouble making decisions
11. Has a tough time switching gears from one activity to another
12. Doesn’t always have the words to explain something in detail
13. Needs help processing what something feels/sounds/looks like
14. Isn’t able to think about or do more than one thing at a time
15. Remembers information better using cues, abbreviations or acronyms

Here I’ve numbered them

so I can draw your 

attention to specific ones

I want to touch on



Yeah, but
....didn’t you say that novelty and change associated with 

pleasure were good at getting information through the 

RAS?

Yes, here we are talking about guiding initial attention to a task



Help students remember



Help students remember



Learning is deeper 

and more durable 

when it’s effortful.

Learning that’s easy 

is like writing in 

sand, here today and 

gone tomorrow

Leitner Box



Teachers who build

spaced-out practice

tasks into their 

teaching schedule

are likely to see 

better results in recall



Retrieval practice— recalling facts or concepts or events from 

memory— is a more effective learning strategy than review by 

rereading. Flashcards are a simple example. 

Retrieval strengthens  the 

memory and interrupts 

forgetting.  A single, simple 

quiz after reading a text or 

hearing a lecture produces 

better learning and  

remembering than rereading 

the text or reviewing lecture 

notes





Give credit to Attribution Theory



When failure is attributed to…

Lack of ability:
• Uncontrollable

• Not responsible

• Shame, embarrassment

• Withdrawal

• Performance declines

Lack of effort:
• Controllable

• Responsible

• Guilt

• Engagement

• Performance improves

To what do you attribute, or give reason for, your success or failure?

Demotivates you because you can do nothing about it

Attribution Theory

Instead, we must reinforce EFFORT and CORRECT STRATEGY USE



The case of two math classes

Attribution Theory

After test 2 they 

were told:

“Math is innate”

or

“Math is learned”



The case of two math classes

Attribution Theory



Attribution Theory

Image credit: https://www.big-change.org/growth-mindset/

When teachers actively teach students about Growth Mindset and being 

responsible as self-directed, self-determined participants, they see more 

engagement and ownership in learning


