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Marcus Lithander earned his master's degree in cognitive psychology at Stockholm University,
with 3 focus on how people can become better learners.

“Alot of people are over-confident and think they know more than they do,” he says. “Students
often think they're using better study strategies than they are.”

He put his knowledge to work at the Royal Institute of Technology (KTH). first as a teaching
assistant and then as a course designer, helping to develop more effective online learning
programs, including MOOCs - Massive Open Online Courses.

in February 2017, a colleague invited Lithander to the Stockholm researchED conference.
Lithander went to a talk by Yana Weinstein, an assistant professor of psychology at UMass
Lowell and co-founder of The Learning Scientists - and was blown away.

“1 thought, ‘She's talking about the exact strategies I'm trying to implement at KTH,” he recalls.
“We do 50 much good research, and it never gets communicated. Yana's study strategies are so
simple. Her presentation was brilliant. | was kind of starstruck.”

Lithander spoke with her briefly afterward. Later, he learned that Weinstein was seeking Ph.D.
students, and he applied. Six months later, he arrived in the United States as a Ph.D. candidate
in applied psycho

gy and prevention sciei

“I came because of Yana - and because this is applicable knowledge.” he says. 1 know it will be
useful. It's applicable in so many fields.”

While carrying a full load of courses, Lithander is also working as a teaching assistant and doing
research with Weinstein on myths and misconceptions about leaming that are common among
teachers and students.



https://www.uml.edu/profiles/marcus-lithander.aspx
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Lab to Classroom approach OF LEARN,NG}}.

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?



=N How do we learn? (T)I;__H:;_ E%EI\%EG }}.
“ 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
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Teaching the Science of Learning OFLEARN:NG}}.

"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
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=1 So, how do we learn? Tell us Marcus! or LEARNING}}.

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?

| will give you 3 examples!



THE SCIENCE

OF LEARNlNcﬂ.




THE SCIENCE
OF LEARNING




Strategy 1 — Examples E’;"iﬁﬁ%ﬁ%}}.

Global polar bear population size estimates to 2018
60 =

Population (thousands)

10 J.

1950 1960 1970 1980 1990 2000 2010 2020

Figure 1. Global polar bear population. Source: Susan J. Crockford, The Polar Bear Catastrophe
That Never Happened, Chapter 10 (London, U.K.: The Global Warming Policy Foundation, 2019).




il Explanations TN

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).
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i Strategy 1 — Examples OF LEARN,NG}}.

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: lllustrative examples enhance conceptual learning of
declarative concepts. Educational Psychology Review, 27, 483-
504



Strategy 2 — Retrieval Practice 57255055 0

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



1 What is Retrieval Practice THE SGIEINCE

OF LEARNINGE‘

o D i S S O C i a t i O n b etwe e n retrieSaelf;)rLestudy of rea-z'ir::ii'ions retrie\?:l;irnegstudy retrievgf;igstudy
recognition and retrieval

| )
* Tip of the tongue effect U s
RN

Information semantically related connection weights

« Rapid memory consolidation b

Healy, Jones, Lalchandani, & Tack, 2017, Abel & Bauml, 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
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STUDY STUDY
STUDY TEST
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5 Minutes 2 Days 1 Week
Retention Interval

Proportion of Idea Units Recalled

Roediger Ill, 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.



(5 Retrieval Practice and Metacognition 6’}53&{5{}’,&%}}.

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



11 What about multiple choice tests? 6’}52&5{}’,&%}}.

As a teacher | 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 seIf-testinF 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 | would include a multiple-choice test in
this course if it wasn't an effective way of learning? :)



| Implementing Retrieval Practice [/ 55 )

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 & Bauml, 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

0] Implementing Retrieval Practice 55250 0

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.
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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 a?/
in a week instead of studying for 5 hours al
on one day.

THE SCIENCE
OF LEARNING

How Supermemo Works

SuperMemo is a program that keeps track of discrete bits of
information you've learned and want to retain. For example, say
you're studying Spanish. Your chance of recalling a given word when
you need it declines over time according to a predictable pattern.
SuperMemo tracks this so-called forgetting curve and reminds you to
rehearse your knowledge when your chance of recalling it has
dropped to, say, 90 percent. When you first learn a new vocabulary
word, your chance of recalling it will drop quickly. But after
SuperMemo reminds you of the word, the rate of forgetting levels out.
The program tracks this new decline and waits longer to quiz you the

next time.
pp—

PROJECTED FORGETTING CURVE

However, this technique never caught on. The spacing effect is "one

of the most remarkable phenomena to emerge from laboratory
research on learning," the psychologist Frank Dempster wrote in
1988, at the beginning of a typically sad encomium published in
American Psychologist under the title "The Spacing Effect: A Case
Study in the Failure to Apply the Results of Psychological Research"

From Wired, 2008



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

Spaced Practice... in Practice E’EELE,E{QE,\’}’&%}}.

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.



&1 Spaced Practice in Practice e e

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.



11 Why aren’t we using this strategy? 6’}52&5{}’,&%}}.

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?
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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 ditferent 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

. Desi%n the course so students have a chance to practice on previously
taught material



Recommended blogs and websites

THE LEARNING SCIENTISTS

About Us
We are cognitive psychological scientists interested in research on education. Our main research f n the sci fl L g ts°1)
Our Visior
Click the button below to leas re about us. You can also check out our social media pages: Facebook, Twitter, & |

Digital Literacy: A
‘eekly Digest #61: Cruclal Skill in Today
15 Mindset Matter? World

https://www.learningscientists.org/

Excellent material and blogs on how to apply
cognitive science in the classroom.

THE SCIENCE
OF LEARNING

AboutUs Blog FAQ Contact Login

HOW2 'Sflr::ele‘dq';; educators cache  ncfe.

x = ‘)JJ’ e \; L r‘,'
Gt 2 ( &9 )
~— ..and atstep 4, |@ \¥A.‘ /,G 5) i{ \K [

you..

| see what you
mean now!

sty R

What if every teacher or faculty
member had immediate access to the
expertise of an instructional coach?

In a secure collaborative space where teachers and faculty can reflect,
and support and share with each other? Consolidating existing
professional learning activities, making directed activities and

self-learning simpler for everyone?

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 THE SCIENCE

= Navigation Menu
M[sund

THE LEARNING SCIENTISTS . ; efst;,ndl"lg
Ndivig,
leay,, Jvals
iy Rarp
About Us T
Vir, " gl
L‘h,/dm,’:’"l:vn,S the, oy,
We are cognitive psychological scientists interested in research on education. Our main research focus is on the science of learning. (Hence, "The Learning Scientists"!) S tare rick
0r¢ b,
ang ,; "OUts of
ght Coy,
Our Vision is to make scientific research on learning more accessible to students, teachers, and other educators. B he’"’s;; 'le: Dinatie,
Xercyg € br, Xercis,
"Mproy, eL;s that rep, Tune,
Click the button below to learn more about us. You can also check out our social media pages: Facebook, Twitter, & Instagram = ”ergcy ske;;?'se
Mer iils
Nces ;
OXpja; CES i )
o Mdlfyg, hor,”th 2
CLICK TO LEARN MORE Ual gjgy " TIC gy,
It has 5 difte,, Once, Om"’anc
an, en s, 'S am € (i
Kt omega_s)"‘;) Nific) Iy "ong |,
ay, Pry
Enyu“o”a/ ®a en that
. e

UNDERSTAND

HOW WE LEA
DOWNLOADABLE A VISUAL GUIDE

MATERIALS

Weekly Digest #62:

Digital Literacy: A
eekly Digest #61: Crucial Skill in Today
1s Mindset Matter? World

33


https://www.learningscientists.org/

Teachinghow2s OF LEARNING

How2 1:-::(;91d95;educalors % o] AboutUs Blog FAQ Contact Log In

-

I" e :: { s I‘.) - . I
...and at step 4, |@ N ﬁ WU )
you... “ k
> >

| see what you
mean now!

\ vy

What if every teacher or faculty
member had immediate access to the
expertise of an instructional coach?

In a secure collaborative space where teachers and faculty can reflect,
and support and share with each other? Consolidating existing
professional learning activities, making directed activities and

self-learning simpler for everyone?


https://teachinghow2s.com/

THE SCIENCE

VETENSKAP §i¢
OCH KONST

What works?

Weinstein et al. Cognitive Research: Principles and Implications (2018) 3:2

DO 10.1186/541235-017-0087-y

TUT

IAL REVIEW

Teaching the science of learning

Yana Weinstein'

Cognitive Research: Principles
and Implications

Open Access

@ S—

, Christopher R Madan®® and Megan A. Sumeracki®

Abstract

The science of learning has made a considerable contribution ta our understanding of effective teaching and lzaming
strategies. However, few instructors outside of the field are privy to this research. In this tutorial review, we focus on six
specific cognitive strategies that have received robust support fram decades of research: spaced practice, interleaving,
retrieval practice, elaboration, concrete examples, and dual coding. We describe the basic research behind each strategy
and relevant applied research, present examples of existing and suggested implementation, and make recommendations
for further research that would broaden the reach of these strategies.

Keywords: Education, Learning, Memory, Teaching

Significance

Education does not currently adhere to the medical
model of evidence-based practice (Roediger, 2013).
However, over the past few decades, our field has made
significant advances in applying cognitive pracesses to
education. From this work, specific recommendations
can be made for students to maximize their learning effi-
ciency (Dunlosky, Rawson, Marsh, Nathan, & Willing-
ham, 2013; Roediger, Finn, & Weinstein, 2012). In
particular, a review published 10 years ago identified a
limited number of study techniques that have received
solid evidence from multiple replications testing their ef-
fectiveness in and out of the classroom (Pashler et al.,
2007). A recent textbook analysis (Pomerance, Green-
berg, & Walsh, 2016) took the six key learning strategies
from this report by Pashler and colleagues, and found
that very few teacher-training textbooks cover any of
these six principles — and none cover them all, suggest-

educators who might be interested in integrating the
strategies into their teaching practice, (b) science of learn-
ing researchers who are looking for open questions to help
determine future research priorities, and (c) researchers in
other subfields who are interested in the ways that princi-
ples from cognitive psychology have been applied to
education.

While the typical teacher may not be exposed to this
research during teacher training, a small cohort of
teachers intensely interested in cognitive psychology has
recently emerged. These teachers are mainly based in
the UK, and, anecdotally (e.g, Dennis (2016), personal
communication), appear to have taken an interest in the
science of learning after reading Make it Stick (Brown,
Roediger, & McDaniel, 2014; see Clark (2016) for an
enthusiastic review of this book on a teacher’s blog, and
“Learning Scientists” (2016c) for a collection). In addition,
a grassroots teacher movement has led to the creation of

ing that these strategies are not Iy making
their way into the classroom. This is the case in spite of
multiple recent academic (e.g, Dunlosky et al, 2013)
and general audience (e.g., Dunlosky, 2013) publi

“r hED" - a series of on evidence-based
education (researchED, 2013). The teachers who form part
of this network frequently discuss cognitive psychology

hni and their ! to education on social

about these strategies. In this tutorial review, we present
the basic science behind each of these six key principles,
along with more recent research on their effectiveness in
live classrooms, and suggest ideas for pedagogical imple-
mentation. The target audience of this review is (a)

* Correspondence: Yana_Weinsin@umledu
"Department of Psychalagy, University of Massachusetts Lowell, Lowel, MA,

UsA
Full list of author information is avalabie at the end of the artice.

media (mainly Twitter; e, Fordham, 2016; Penfound,
2016) and on their blogs, such as Evidence Into Practice
(https://evidenceintopractice wordpress.com/), My Learn-
ing Journey (httpe/ reflectionsofmyteaching blogspat.com/
), and The Effortful Educator (https://theeffortfuleduca-
tor.com/). In general, the teachers who write about these
issues pay careful attention to the relevant literature, often
citing some of the work described in this review.

. € The Autherfs). 2018 Open Aeeess This arick s distributed Under the tarms of the Creativ Commans Attiibution 4.0
SPnnger Open Intematienal License: (netpe/creanivecommars arglcenses/byA04, which permits unrestricted use, distrbution, and
=l repicduction in any medium, provided you give appiopnate cred 10 the anginal authorts} and the source, prowide a link 1o

Gommans license, and indicate I changes were made:

.essons for learning:

How cognitive psychology informs
Zlassroom practice

aboratory science and classroom observation reveal four simple strategies that can
rromote learning.

Vi

iy Pooja K. Agarwal and Henry L. Roediger, 111

Because learning is an incredibly complex behavior, the
cience of learning includes many topics: how we learn and
:member information in school, how we learn from the
nvironment around us, how our actions influence what we
»member, and so on. With this in mind, it’s useful to think
f learning science as an umbrella term that spans many
asearch fields including psychology, computer science, and
euroscience. Our own research sits in the field of cognitive
cience or, more specifically, cognitive psychology. The
rord cognition comes from the Latin word for “to know,"
nd cognition refers to “behind-the-scenes” behaviors like
erceiving, attending, remembering, thinking, and decision

making. In cognitive psychology, we typically examine men-
tal operations, or behaviors occurring inside our heads.

Cognitive psychology examines processes we engage in
every day without stopping to reflect on the complex series
of behaviors that determine our success or failure. For exam-
ple, have you ever talked on a cell phone while driving a car?
Many complex cognitive operations are involved in both of
these activities (and there’s plenty of research demonstrating
it's dangerous to attempt both at once!). Another example:
You meet someone at a party and later you remember details
about your new friend — where they live, where they work,
and so on — but you struggle to remember their name.

00JA K. AGARWAL (pooja@poojaagarwal.com) is an assistant professor at the Berklee College of Music in Boston, an adjunct professor at Vanderbilt
niversity in Nashville, and founder of RetrievalPractice.org, a hub of resources for teachers based on the science of leaming. Her upcoming book,
sauthored with Patrice M. Bain, a veteran K-12 teacher, is Powerful Teaching, Unleash the Soence of Learning (Jossey-Bass, Spring 2019). HENRY L.
OEDIGER, 11l (roediger@wusti.edu) is the James S. McDonnell Distinguished University Professor at Washington University in St. Louis. His most recent
ook, coauthored with Peter Brown and Mark McDaniiel, is Make it Stick: The Science of Successful Leaming (Harvard University Press, 2014).
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Improving Students’ Learning With e
Effective Learning Techniques: Promising Rt
Directions From Cognitive and

Educational Psychology

DOk 10.1177/15291006 1 2453266
hoplipspi sagepub.com

John Dunlosky', Katherine A. Rawson', Elizabeth J. Marsh?,

Mitchell J. Nathan’, and Daniel T. Wlillngham

'Department of Psychology, KAM Seate University; ‘Department of Psychalogy and Neurescience, Duke University;
JDcpaﬂmtml of Psychology, Depas of Curriculum & , and Department of Psychology.
University of Wisconsin—Madison; and ‘Depanmem of Psychology, University of Vir!inia

Summary
Many students are being left behind by an educational system that some people believe is in crisis. Improving educational
outcomes will require efforts on many fronts, but a central premise of this monograph is that one part of a solution involves
helpmg studems to better regulate their Iearnmg through the use of effective learning techniques. Fortunately, cognitive and
hol have been developing and evaluating easy-to-use learning techniques that could help students achieve
their ie‘armng goals. In this monograph, we dlscuss 10 learning techniques in detail and offer recommendations about their
relative utility. We selected techniques that were expected to be relatively easy to use and hence could be adopted by many
students. Also, some techniques (e.g. highlighting and rereading) were selected because students report relying heavily on
them, which makes it especially important to examine how well they work. The techniques include elaborative interrogation,
self-explanation, summarization, highlighting (or underlining), the keyword mnemonic, imagery use for text learning, rereading,
|practice testing, distributed practice, and interleaved practice.

To offer recommendations about the relative utility of these techniques, we evaluated whether their benefits generalize
across four categories of variables: learning conditions, student characteristics, materials,and criterion tasks. Learning conditions
include aspects of the learning environment in which the technique is implemented, such as whether a student studies alone
or with a group. Student characteristics include variables such as age, ability, and level of prior knowledge. Materials vary from
simple pts to math | problems to pli science texts. Criterion tasks include different outcome measures
that are relevant to student achievement, such as those tapping memory, problem solving, and comprehension.

‘We attempted to provide thorough reviews for each technique, so this monograph is rather lengthy. However, we also wrote
the monograph in a modular fashion, so it is easy to use. In particular, each review is divided into the following sections:

I. General description of the technique and why it should work
2. How general are the effects of this technique?
2a. Learning conditions
2b. Student characteristics
2c. Marerials
2d. Criterion tasks
3. Effects in representative educational contexts
4. Issues for implementation
5. Overall assessment

Corresponding Author:
John Dunlosky, Psychology, Kent State University, Kent, OH 44242
E-mall: jdunlosk@kent.edu
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As a teacher | 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).
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As a teacher | 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).
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As a teacher | 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
%%)can recall the material without notes (Dunlosky et al.,
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As a teacher | would match may teaching to students
preferred learning styles (e.g., auditory, visual, kinesthetic)
as it can promote student learning.
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As a teacher | would match may teaching to students preferred

learnin st%/Ies (e.g., auditory, visual, kinesthetic) as it can
promote student Tearning.

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
Iearnlr(iﬁ, 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

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.

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

THE SCIENCE
OF LEARNING

Support the Guardian
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Teaching © This article is more than 4 years old

Teachers must ditch 'neuromyth’ of
learning styles, say scientists

Eminent academics from worlds of neuroscience, education and
psychology voice concerns over popularity of method

More about neuromyths in comments


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

Student beliefs and THE SCIENCE
Self-fulfilling prophecies OF LEARNING m

Categorization of students may lead to self- ] || p——— < sson s
stereotypization and self-fulfilling

propheS|es. What Can A Personality Test Tell Us

About Who We Are?

Gender stereotypization in mathematics' for
example.

]ane Elliott's "Blue e¥es/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

Y Break out Session 1 5’}52&{5{}’,&%}}'

« 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.



	Slide 1: C1 Module 4: The Science of Learning
	Slide 2: Me: Marcus Lithander, Ph.D.
	Slide 3: Lab to Classroom approach
	Slide 4: How do we learn?  And what does it all mean? 
	Slide 5: Teaching the Science of Learning
	Slide 6: What works?
	Slide 7: So, how do we learn? Tell us Marcus! 
	Slide 8: Strategy 1 – Examples
	Slide 9: Strategy 1 – Examples
	Slide 10: Strategy 1 – Examples
	Slide 11: Explanations
	Slide 12: Strategy 1 – Examples
	Slide 13: Strategy 2 – Retrieval Practice
	Slide 14: What is Retrieval Practice
	Slide 15: What is Retrieval Practice
	Slide 16: Retrieval Practice and Metacognition
	Slide 17: What about multiple choice tests?
	Slide 18: Implementing Retrieval Practice
	Slide 19
	Slide 20: Spacing
	Slide 21: Spaced Practice… in Practice
	Slide 22: Spaced Practice in Practice
	Slide 23: Why aren’t we using this strategy?
	Slide 24: Three “Take away strategies”
	Slide 25: Recommended blogs and websites
	Slide 26: The Learning Scientist
	Slide 27: Teachinghow2s
	Slide 28: What works?
	Slide 29: Question 1
	Slide 30: Question 1 - Feedback
	Slide 31: Question 2
	Slide 32: Feedback Question 2
	Slide 33: Question 3
	Slide 34: Feedback Question 3
	Slide 35: More about Learning Styles 
	Slide 36: Student beliefs and  Self-fulfilling prophecies
	Slide 37: Break out Session 1

