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Learning Objectives

1. Today we will learn how to use Cognitive
Science to boost learning.

2. Today we will learn 3 key ideas within
Cognitive Science that are rooted in
strengthening memory and posing questions

which will help students more effectively
retain what they are learning.

3. The first key idea is to Boost Student
Memory.

4. The second key idea is Retrieval Practice.

5. The third key idea is Probing Questions.
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Group Activities
Organization

eCreate a group of 4-5

¢ Assign a number
starting with 1 to each
member of the group

*Who is...
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Community agreements help maintain a safe,
supportive, and active learning environment.

+ Stay engaged

© Expect and accept a lack of closure

Speak your Truth

-

Expect to experience discomfort

£a  Bring your identity

" Develop and use the language of identity in our discussions

I~

Bring a willingness to learn and unlearn

B Use First Names

10

YATg  What Is Equity?

Shelley Moore’s 7-10 Split

12
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How Do
Students
Learn?

Draw the Brainstorming Diagram onto
the large post it paper.

In the middle circle write the question
“How do students learn?”

As a group complete the Brainstorming
Diagram.

Start with Person #1, write the idea,
briefly explain it, go to Person #2, ctc.

Remember, you must explain why you
chose that word to describe how
students learn.

If you say the same idea, claborate on

Wrap Up - What Law of Learning is it?

14
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Laws that Govern
the Learning
Process

* These laws applyto any
student at any geatle and in
any subject are:
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What Is The
Science of Learning?

(A basic definition)

Over the last 20 years the field of Cognitive Science (a.k.a The Science of Learning) has made
enormous gains in understanding how students learn.

* Humans are complex beings

Our mental processes and behaviors make up our personalities; we are the product or our thoughts,
feelings, and actions.

By studying human behavior and performance, we can learn much about how memory works and
how deep learning occurs

+ How we make memories, solve problems and even learn language is part of cognitive psychology.

Cognitive psychology takes into consideration how the mind and specific behaviors affect
learning. It concerns itself on the journey, not the beginning or the destination itself.

Cognitive psychology is what happens between initial
thought and action taken. It is the process of learning,
especially what makes that process most effective.

18




Research on Memory and Learning
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* Memories are like spiderwebs, strands of
recollection distributed across millions of
connected neurons

* When a student learns something new, the
material is encoded across those neural networks,
converting the experience into a memory.

. H Ebbinghuas discovered through h .
crmann Ebbinghuas discovered through his After 20 minutes:  After 24 hours: After 31 days: After 60 days:

landmark research in the field of retention and 42%of learning  67%of learning  79% of leaming 90% of learning
is lost is lost is lost is lost

learning the forgetting curve, a measure of how
much we forget over time.

Without further revision, the average leamer retains only 10% information after 60 days

« He discovered without reinforcement or
connections to prior knowledge, information is
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quickly forgotten — 56% in 1 hour, 66% after a
day, & 75% after 6 days
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Research on Memory and Learning

« MIT neuroscientists, led by Richard Cho,
explained the mechanisms for synaptic
strengthening.

« When neurons are frequently fired,
synaptic connections are strengthened; the
?ppgsi\e is true for neurons that are rarely

ired.

« Known as synaptic plasticity, this explains
\Zgy some memories persist while others.
fade away.

« Repeatedly accessing a stored but fading
¢ ike a rule’of geometry or a
crucial historical fact—rekindles the neural
network that contains the memory and
encodes it more deeply.

20

1) NPFXOSK
2) ORANGES

« For readers of English, the second set of letters is
more memorable—the more connections neurons
have to other neurons, the stronger the memory.

« The seven letters in NPFXOSK appear random and
disjointed, while ORANGES benefits from its
existing, deeply encoded linguistic context

The word oranges also invokes sensory memory,
from the image of an orange to its smell, and
perhaps even conjures other memories of oranges
in your kitchen or growing on a tree.

* You remember by layering new memories on the
crumbling foundations of older ones.

21
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Who Remembers This?

26

* Most successful when new information is meaningfully
linked to already-existing knowledge in our memories.

* The more we process and think about something new,
the more enduring and retrievable memories become.

27
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In Short...

We engage different types of memory depending on the task.

Being able to retrieve information stored in long-term memory is an
essential part of learning.

Forgetting is a natural process. Our brains regularly sort through
information when we sleep (and while we’re awake) to determine what's
important to save and what isn’t.

Short-term or working memory

« Temporary storage with limited capacity

+ The younger the student, the smaller the capacity
* Long-term memory

+ Has unlimited storage capacity

+ Two main categories

+ Explicit — conscious recollection of information, experiences,
and concepts

+ Implicit — unconscious memory or performing activities
without having to think — EX: Riding a bicycle

30
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Review

1. Use peer-to-peer explanations.
2. Review. Break. Review again.

3. Give frequent practice tests.
4. Try interweaving.

5. Pair text with images.

BOOST RETENTION AND MAKE
LEARNING STICK!

11



Key Idea #2
Retrieval Practice

+ This concept focuses gaton how we get the
information into students’ brains but on how students
get information QU of their brains.

« Cognitive scientists have discovered that when
students struggle to bring information to mind (EX:
quizzes), that act of retrieval actually boosts learning
itself.

* Memory is strengthened when students attempt to
retrieve information — especially when a little
forgetting has taken place to the degree that students
struggle to recall.
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Retrieval
Practice

36
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Retrieval Practice

*Free recall vs. Cued
recall

*Portable
* Assure accuracy

*Shouldn't be graded

* Something available
to retrieve

* Value struggle
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Time to Play Halloween Taboo

39
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Mini-Quizzes

* Several times per week, teachers will devote
five minutes of class time to ask all students
three to five questions on content learned
previously.

These no-stakes questions will not be graded
but will challenge students to recall what
they learned last week, last month, or even
earlier in the year.

 It’s a deceptively simple strategy, but the
mini-quiz structure helps teachers accelerate
learning by strengthening students’ retrieval
of what was previously taught. That will allow
more time to move ahead with grade-level
content.
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Key Idea #3
Probing Questions

+ Barak Rosenshine’s rescarch - Ask a large number of questions and check the respanses of all

students.

* Questions help students practice new information and connect new material
to their prior learning.
+ Research findings have demanstrated students need to practice new materials.

* The teacher’s questions and student discussions are a major way of providing this necessary
practice.

* The most successful teachers in these studies spent more than half of the class time lecturing,
demonstrating, and asking questions

* Questions allow a teacher to determine how well the materials have been learned and whether
there is a need for additional instruction (RETEACH).

* The most effective teachers also ask students to explain the process they used to answer
the question, to explain how the answer was found.

* Less successful teachers ask fewer questions and almost no process questions.

Bloom’s Taxonomy

Produce new or original work
e Design, assemble, construct, conjecture, develop, formulate, author, investigate

Justify a stand or decision
eva | uate appraise, argue, defend, judge, select, support, value, critique, weigh

analyze

Draw connections among ideas
differentiate, organize, relate, compare, contrast, distinguish, examine,
experiment, question, test

Use information in new situations

execute, implement, solve, use, demonstrate, interpret, operate,
‘schedule, sketch

Explain ideas or concepts
classify, describe, discuss, explain, identity, locate, recognize,
report, seiect, translate

understand

Recall facts and basic concepts
define, duplicate, list, memorize, repeat, state

42
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2.1.3. Cognitive Complexity/Depth of Knowledge

Statewide assessment items are classified using a model with origins in the works of Dr. Norman
‘Webb' on depth of knowledge (DOK). With this system, items are classified on the cognitive
demand inherent in the test item, not on assumptions about the student’s approach to the item.
The three categories—referred to as DOK Level 1, DOK Level 2, and DOK Level 3 for FSA

and low ity, moderate ity, and high ity for NGSSS

form an ordered iption of the cognitive demands an item makes on a student.

Items at the low level of complexity require a simple skill, such as locating details in a text or
solving a one-step problem. At the moderate level, an item can ask the student to summarize a
passage or retrieve information from a graph and use it to solve a problem. At the high level, an
item may require a student to analyze cause-and-effect relationships o justify a solution to a
problem. The distinctions made in item complexity are intended to provide a balance across the
tasks administered at each grade level. The range of the percentage of points in each complexity
level is listed for each assessment in the test blueprints and in the tables below and on the
following page.

Table

FSA Percentage of Points by Depth of Knowledge Level
Grade/Subject DOK Level 1 DOK Level2 DOK Level 3

Grades 3-10 ELA 10%-20% 60%-80% 10%-20%
[ 10%-20% |

Grades 3-8 Mathematics 10%-20% 60%—-80% 10%-20%

Algebra 1 and Geometry 10%-20% 60%—80% 10%-20%
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Classroom Examples

et ver [l aise their hand f they

sample questions:

Teneanswertoa [l wrie theanswerona [l ther Kt e nsu
heighhor cargand hold top. [l therebyatowing the WG omoone ese has
ven.

entire class).

What are the strengths Compare____ and How does___tiein
In what way is e Hregar What do you think Rl
andeakneriesof what woy s th regord to ot do youthi i Z T

What s the main idea
of 7

What are some Do you agree or What do you still not
possible solutions for disagree with this understand about
the problemof____» [l statement:__» 2

Which one is the best
‘and why?
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Wait
OTime

Wait time is the time teachers give after Fosmg a question, and there is an additional, lesser known wait
time after students respond that is actually more important (Wait Time 2).

Wait time allows students to think about answers. All students and not just the one or few that are called

on.

* Research on the outcomes of wait time by Mary Budd Rowe says that if teachers increase the wait time
after posing a question and after students respond, there are encouraging improvements.

* Waiting an additional three seconds or more can enhance students’ “use of language and logic as well
as in student and teacher attitudes and expectations” according to Rowe’s studies.

« Studies also found that waiting after students first respond (Wait Time 2) increased the length and
quality of their responses.

« Students provided more information and elaborated on their thoughts. Wait time slows down thinking,

allowing students to process and dig deeper into content.
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*The learning experiences within day-to-day class
time remain the single most efficient and
important opportunity to meet student academic

[ [ needs.

. * When it comes to instruction, it’s helpful for teachers
to understand

* The different types of memory
* When and how to engage them
* How to instruct students in such a way that they
| can move new information from their working
memory to long-term memory.
* Key Idea #1
; * Boost Memory
I ’ 2 * Key Idea #2
shutterstock com - 221407483 « Retrieval Practice
* Key Idea #3
* Probing Questions
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e Lesson planning and the development of learning environments should
take all students into account.

*  Unfortunately, this doesn’t always happen.

*  Through her analogy, Shelly Moore provides a solid explanation of what
we should plan for and teach to all students.

e 7-10 Split

ﬂw% !o We s §
“plan Iessons"
W

g Lesson planning 101
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[TACW  What Is Equity?

Memorg (s
the
residue of

thought.

Daniel Willingham
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Create an infographic with your table mates on the 3 key ideas within Cognitive Science that are rooted in
strengthening memory and posing questions which will help students more effectively retain what they are learning.

1) Boost Student Memory.
2) Retrieval Practice
3) Probing Questions
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