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▪ How can we help students to study 
better?

▪ How can teachers become better at 
designing courses that promote 
student learning?

▪ Why do students use sub-optimal 
learning strategies?
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Lab to Classroom approach

Controlled experiments in the lab.

Do findings hold up in real-world settings?

Implement in broad scale. Are effects generalizable and do they 
hold up over time?  



How do we learn? 
And what does it all mean? 

• Learning should neither be too difficult nor too easy.

• Learning should be adapted to student's current state of  
development and knowledge.

• Learning is social

• Everybody learns differently

• Knowledge is constructed

• Learning is natural



Teaching the Science of Learning

”Applying research on cognition to education requires focusing on the 
system level — on the relationship between courses, on instructional 
activities and requirements, and so forth — as well as on what 
students can and should do on their own to enhance learning.”

1. Promote student learning during classes, before classes 
and after classes

2. Communicate to promote good behaviors

3. Help student learn how to learn – metacognition

Kornell & Bjork, 2007 

https://link.springer.com/article/10.3758/BF03194055


What works?

“Teacher candidates should get a good 
overview of research-proven 
instructional strategies.“

 - Pomerance et al., 2016



So, how do we learn? Tell us Marcus! 

Instructional decisions are and should be based on a mix 
of theories–trial and error, craft knowledge, and gut 
instinct. 

But which strategies are robust and clear enough to be 
implemented into classroom practice? 

I will give you 3 examples!



Strategy 1 – Examples



Strategy 1 – Examples



Strategy 1 – Examples



Explanations

Have students explain concepts. 

For example, you may say that you know how a 
zipper works. However, if someone asks you to 
explain how it works, it may not be as easy to 
explain. 

This type of self-explanation has shown to promote 
learning and increasing metacognitive accuracy 
(knowing what you know and don’t know).



Strategy 1 – Examples

1. Collect examples and look in your class materials for as 
many examples as you can find.

2. Ask students to come up with their own examples.. Have 
students work with each other and explain the examples to 
each other for added benefits.

3. Make sure your examples are correct.

Rawson, K. A., Thomas, R. C., & Jacoby, L. L. (2014). The power of 
examples: Illustrative examples enhance conceptual learning of 
declarative concepts. Educational Psychology Review, 27, 483-
504



Strategy 2 – Retrieval Practice

Retrieval practice involves bringing information to mind from 
memory. For example, when students take practice tests or 
quizzes. 

Use it or lose it!

Three components of our memory system: 

Encoding – Storage – Retrieval 

Effortful processing



What is Retrieval Practice

• Dissociation between 
recognition and retrieval

• Tip of the tongue effect

• Rapid memory consolidation

Healy, Jones, Lalchandani, & Tack, 2017, Abel & Bäuml, 2020

https://www.sciencedirect.com/science/article/pii/S0010027720301359?casa_token=FaJ_2ak5D3YAAAAA:XfJmKcokgKV0x3UAsckIlRQGOL7kTEXd9sHqUGgYvCbSEcfaNvFDc4yivmv4CxLe-J9ESLsF#bb0100
https://doi.org/10.1016/j.cognition.2020.104316


What is Retrieval Practice

Roediger III, H. L., & Karpicke, J. D. (2006). The power of testing
memory: Basic research and implications for educational
practice. Perspectives on psychological science, 1(3), 181-210.
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SSST
STTT

STUDY STUDY
STUDY TEST



Retrieval Practice and Metacognition

Indirect effect. Knowing what you know and what you don’t 
know. 

Helps both students and teachers. 

Re-focusing on what needs to be studied further/more



What about multiple choice tests?

As a teacher I would use multiple-choice tests to promote 
student learning. 

Overall, taking a multiple-choice test is an effective way of 
studying and boosts performance on later tests. Although 
studying using self-testing can be hard, effortfully 
processing study material often enhances learning. 
Practicing retrieval using multiple-choice tests is a good 
way to study (Marsh, Roediger, Bjork & Bjork 2007). 

Also, do you think I would include a multiple-choice test in 
this course if it wasn't an effective way of learning? :) 



Implementing Retrieval Practice

1. Use tests or quizzes that are “low” or “no-stakes”

2. Provide feedback on students’ test performance

3. Allow students to freely produce answers or practice 
“writing down everything they know”

4. Providing feedback can increase student motivation

Healy, Jones, Lalchandani, & Tack, 2017, Abel & Bäuml, 2020

https://www.sciencedirect.com/science/article/pii/S0010027720301359?casa_token=FaJ_2ak5D3YAAAAA:XfJmKcokgKV0x3UAsckIlRQGOL7kTEXd9sHqUGgYvCbSEcfaNvFDc4yivmv4CxLe-J9ESLsF#bb0100
https://doi.org/10.1016/j.cognition.2020.104316


5. If possible, use an open-ended question first, then a 
multiple-choice question.

6. 6. Having students first trying to retrieve information 
without cues can enhance the “retrieval-effect”. Don’t 
worry. Using Multiple choice quizzing is also effective.

7. Yes. Students will probably think It’s harder. But remember 
Effortful processing benefits learning and long-term 
retention.

Implementing Retrieval Practice



Spacing

Why it works:

Spacing or spreading out learning session 
over time improves learning compared to 
cramming.

Ebbinghaus forgetting curve

Students will learn and retain more 
information if they study 60 minutes a a day 
in a week instead of studying for 5 hours all 
on one day.

From Wired, 2008

https://www.wired.com/2008/04/ff-wozniak/


Spaced Practice… in Practice

Use multiple low-stake or no-stakes quizzes throughout the 
course. Low-stake quizzes have shown to better promote 
learning than graded quizzes. 

Help students to space out their studying by splitting up 
exams in smaller chunks. 

Kang, S. H. (2016). Spaced repetition promotes efficient and effective 
learning: Policy implications for instruction. Policy Insights from the 
Behavioral and Brain Sciences, 3(1), 12-19.



Spaced Practice in Practice

Use effective strategies when going studying the material. 

Don’t go back and just re-read notes or the text book as it 
may create a fluency/recognition bias.



Why aren’t we using this strategy?

Students are aware that spaced (rather than massed) study 
benefits learning

Students may feel that massed practice lead to knowing 
the material well. Student may become overconfident in 
that they will be able to retrieve the material in the future. 

And what about teachers? What do you say?



Three “Take away strategies”

1. Use multiple examples when lecturing and give students 
time to create their own examples
• Use different examples to explain a general concept, for example 

solving a math problem in different ways.  

2. Include quizzes or use interactive polls
• If possible, provide feedback
• Keep assignments “low-stake”

3. Split up assignments/tasks and interleave between topics
• Return to previous material, and interleave different topics
• Design the course so students have a chance to practice on previously 

taught material



Recommended blogs and websites

https://www.learningscientists.org/
Excellent material and blogs on how to apply
cognitive science in the classroom.

https://teachinghow2s.com/
Beautiful infographics and excellent summaries
of recent findings from cognitive and 
educational psychology.

https://www.learningscientists.org/
https://teachinghow2s.com/


The Learning Scientist
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Teachinghow2s

https://teachinghow2s.com/


What works?

The Institute of Education Science 
(IES) have identified six practices 
that stand out for the research 
behind them. 

“Teacher candidates should get a good 
overview of research-proven 
instructional strategies.“

 - Pomerance et al., 2016



Question 1

As a teacher I would switch and interleave between 
different types of problems and topics to promote as it can 
promote student learning. 



Question 1 - Feedback

As a teacher I would switch and interleave between 
different types of problems and topics to promote as it can 
promote student learning.

Interleaving or switching between topics while 
studying or teaching is beneficial for learning. 
Switching between different ideas will help make links 
between concepts to strengthen understanding of 
information and is helpful for the learning process 
(Rohrer, 2012).



Question 2

As a teacher I would include extra time for students to 
reread the textbook before final exams as it can help 
students to become aware of what they know and don’t 
know (enhance metacognitive accuracy).



Feedback Question 2

As a teacher I would include extra time for students to reread 
the textbook before final exams as it can help students to 
become aware of what they know and don’t know (enhance 
metacognitive accuracy).

Students can learn more by rereading, however, rereading  
is not a very effective way of studying. Also, when 
rereading notes, students may become familiar with the 
text, a familiarity that often creates an illusion of fluency. 
Therefore, rereading can lead people to wrongly believe 
they can recall the material without notes (Dunlosky et al., 
2013).



Question 3

As a teacher I would match may teaching to students 
preferred learning styles (e.g., auditory, visual, kinesthetic) 
as it can promote student learning.



Feedback Question 3

As a teacher I would match may teaching to students preferred 
learning styles (e.g., auditory, visual, kinesthetic) as it can 
promote student learning. 

Although the concept of learning styles is widespread, 
individuals do not learn better when they receive 
information in their preferred learning style. It is true that 
students have personal preferences for different ways of 
learning, however, the matching hypothesis of learning 
styles does not hold up. For example, students classified as 
“auditory learners” do not learn better by studying 
auditory material compared to visual material (see Pashler 
et al., 2008).



More about Learning Styles 
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All students are all different. 
Different students have different pre-
knowledge about different areas/topics. 

However, so far, there is no empirical 
evidence for that matching teaching 
towards students preferred learning style 
promotes learning.  

I added links to three excellent papers 
about learning styles below and in the 
comments.

More about neuromyths in comments

https://www.theguardian.com/education/2017/mar/13/teachers-neuromyth-learning-styles-scientists-neuroscience-education


Student beliefs and 
Self-fulfilling prophecies

Categorization of students may lead to self-
stereotypization and self-fulfilling 
prophesies. 

Gender stereotypization in mathematics' for 
example. 

Jane Elliott’s  "Blue eyes/Brown eyes” exercise 
is a good example of how stereotypization 
can affect learning.

Important! Multi modal learning can be 
beneficial. For everyone! 

The Eye of the Storm (1970), A Class Divided (1985)

https://en.wikipedia.org/wiki/The_Eye_of_the_Storm_(1970_film)
https://en.wikipedia.org/wiki/A_Class_Divided


Break out Session 1

• How could you implement retrieval practice? In your 
field/topic?
• Provide one concrete example

• What downsides/problems could you see in 
implementing retrieval practice? 

• Is there a barrier or a problem in implementing Retrieval 
Practice? 
• E.g., time, resources, technology, priorities etc. 
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