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| got interested in Neuroscience and its applications to learning when | read Norman
52AR3ISQa 06221 a¢KS . NXYAYy OGKIFIG /KFy3aSa A
vacation last year and as | read my wife kept on saying that this looked alot like

reading for work. | kept on saying that it was just pleasure ¢ one year later and she

was proven right.
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meeting? Are you mentoring another developer and struggling to understand why the
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learn 10% of the material.
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* Background

* Motivation

Time Limit: 1 min per person

Use tick marks on flip to note passage of time (one per 15 secs) aka Lightning talks

Mark-2 SQNB 3JI2Ay3 G2 R2 | [[dzA Ol 3ISYSNIft &l Y|
after 5-6 people we will have found a representative sample of our audience. We will

record key points on a flip chart. Our focus is to find a little a bit about who you are

YR ¢K& &2dzQNB i bingkesirdiolr$alR wilkméet youit Aedds. G I £ |

After each volunteer ¢ we ask for another who is different from the ones so far

Need a helper: Tick Marks



* Neuroscience Background — 15 min

* 3 Topic Areas (of a possible 5) 15 min each
— Topic Area Presented
— Discussion After Each Topic

* Your Plays
* Wrapup

Mark ¢ just a quick run through



Your Play

http://www.sxc.hu/photo/990137 - image

hyS 2F (GKS ¢gleéa GKIFIGO ¢S Oy AydSaNrasS ¢
NBadGFEGS Ay 2dzNJ 246y g2NRad® ¢2 GKFG SyR 0
explaining to your fellow team members. Pick one problem per group.

K
K.

l'd GKS SYyR 2F (KS LINBaSyidlidAzy LQY AYy@Aid
session ¢ at most two minutes.

At the end of every section we present you will have five minutes to discuss what

@2dz2Q@S fSFNYSR YR LINBLI NB &2dzNJ LX I &
9PSY AT &2dzONB dzy O2YF2NIIF o6t S 6AGK LISNF2NJ
by participating in the discussion.

Linda: Give them example ¢ a concrete example of what the play would be.



Top 5 Reasons Failure

File #: 3881049 for photo

- Lead with the Abstract

- Not Grounded in the Listeners experience

- Too many words on the slide distract the audience from what you have to say. Your

ONIAY OFyQid ke aGdSyadazy (2 Gé2 GKAyYy3Ia
will lose.

-PassivestudentscA ®S® ¢K2asS 2dzad tAadGSyaAya FyR Gt
ONIAYyd ¢KS& NBOFIAY 1y26¢6ftSR3IAS odzi R2y Qi N
- Habituation ¢ Your audience falls of the wagon because they hear the same voice

droning on and on. It can happen to the most dynamic speaker. It takes only a few

minutes



- Neuroplasticity

- Neural Networks
- What are memories/things we learn?
- Role of Hippocampus

Only Twenty years ago most people in the world of neuroscience believed that your
connections in your brain were fixed by the time you were a teenager (or even
younger). Now we understand that our wiring continues to change (even new
neurons can grow) even as we grow older. This is called Neuroplasticity, the
discoveries around it are what make this presentation possible. All of our knowledge,
all of our memories and all of our ideas are just stored in neural networks ¢ in other
words everything inside our brain is just encoded as the connections between a
YSdZNPYyad bSdzNRPLX FadAOAGE 2dzad al @a
connections.

i KI

lj



The hippocampus is the gatekeeper to laying down long term memory and apparently
also to integration. It appears that its required to integrate images, patterns, faces,
sounds, ... into episodic memory. Zull p80-82



Prior Knowledge
Mistakes
Emotion

* Images

Integration

WSYAYR GKSY GKFG 6SQNB 3IF2Ay3 (2 2N Ay3

WYAYydziSa AayQi t2y3 Syz2dzaAK (G2 LINBaSyid |
audience in control ¢ the importance of emotion. So we will cover 3 of the 5 sections
and its up to you to choose.

The sections are:
Need short pithy descriptions here



“The single most important factor influencing
learning is what the learner already knows.
Ascertain this and teach him accordingly.”

David Ausubel

Can't create new networks out of thin air. We can't understand something that isn't
connected to something we already know.

(p94)

The best approach for a teacher is to build on existing neuronal networks (p101)

Knowledge as we know is just represented in the brain as neural networks and these
YySdzNF £ ySig2N)l a4 R2y QU 2dzZAaG aLINAy3 2dzi 27
and new knowledge we have to find existing networks to hook onto.

Ask open ended questions around the topic that will help discover their existing

knowledge.

vdzSadAiz2zya tA1SY a2KIFI{d R2Sa (GKA&A YI1S @&2dz
OKFG NAy3a | 6Stf FT2NJ @2dzKé¢ 2N a2 KFaG Aa

0 KAA& <{helpdicaver the students prior knowledge. P120 In addition help

involve the learners peers.

Tell the story of teaching Lean Wastes.
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vs. Concrete

Picture: http://www.sxc.hu/photo/1129314

How many people have a background in math or computing science? How much of
what we learned in undergrad was taught with the theory first?

Begin with concrete examples. The abstract and theoretical have less meaning if no
neural networks are associated with the concrete experience of the learner.

So how do we teach a new skill that is completely foreign to someone?

In small, simple, concrete parts. Use examples. When | teach Karate | start with the
foot work, once that has been mastered | add hands and then flow.

b2GA0OS Ay R2Ay3 GKAa ¢S F20dzaSR 2y | OGA2
Once we have the basic skill down, then we can discuss where it fits in to the world.

hyO0S 6SQ0S LINRPOARSR O2yONBGS SEI YLX Sa A

and give our audience a chance to remember them. We can always provide more
detail in a followup paper or via references.
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Discussion Break

Remember you're preparing

your play

Time Limit: 5 min

Point out that the discussion breaks are a form of integration and test by analogy ¢
turning information into knowledge. We circulate and provide support.

Remind

12



Using this PowerPoint break timer

This PowerPointslide uses images, custom animation, and timing to provide a countdown timer that you can use o
AY Fyé& LINBaSyuluoAz2yod 2KSYy e2dz 2LISYy UKS U0SYLX lFuSxz é2
when you start the slide show, the timer will start at the correct time and count down by 1-minute intervals
until it gets to 1 minute. At that point, it will count down in two 30-seconds intervals to 00:00.

To insert this slide into your presentation

Save this template as a presentation (.ppt file) on your computer.
Open the presentation that will contain the timer.

On the Slidestab, place your insertion point after the slide that will precede the timer.
(Make sure you don't select a slide. Your insertion point should be between the slides.)

On the Insert menu, click Slides from Files

In the Slide Findedialog box, click the Find Presentatiortab.

Click Browse locate and select the timer presentation, and then click Open
In the Slides from Fileslialog box, select the timer slide.

Select the Keep source formattingheck box. If you do not select this check box, the
copied slide will inherit the design of the slide that precedes it in the presentation.

9. ClickInsert
10. Click Close

© N o g &
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Picture: http://www.istockphoto.com/stock-photo-5066615-the-important-part.php

Errors are neural networks too. Focusing on the errors will just reinforce them.
Instead ignore what it is wrong and focus on what is right.

A teacher can't remove existing networks nor reduce them. Networks disappear or
weaken when they're not used. P101. In addition neural networks are easily
reinforced. Focusing on the mistake will help reinforce it, ...

Just like any other kind of knowledge mistakes are neural networks, the more we
focus on them the more we reinforce them. So instead of focusing on the mistake we
should focus on what is right.

14



Environiment

How many people have the experience of making the same spelling mistake over and

over? EnvironimentisminecL Q@S 0SSy AGNMzZA3ItAy3 G2 aLISt

f2y3 GAYS® ¢KS Y2NB L F20dza 2y glyaAay3a

make the mistake. Why does this happen ¢ like any piece of knowledge in our brain

the spelling mistake is encoded in a neural network and the more we use that

connections in that network the stronger they get. So the more | repeat the mistake

the more likely it is too happen. If there is someone staring over my shoulder focusing

2y Y& YAadr1S FyR StftAy3 YSY daahthh] R2Y
L Q

Q
Y2NB ySiig2N] Aa NBAYTF2NDSRI GKS Y2NB Y
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Picture: http://www.istockphoto.com/file_closeup.php?id=5422719
Teachers provide support by showing examples and good answers. (p147)

/2YS 6101 G2 YIFINYGS SEIFYLXS YR &aK2g¢g GKI
what needs to be done.
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Discussion Break

Remember you're preparing

your play
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Using this PowerPoint break timer

This PowerPointslide uses images, custom animation, and timing to provide a countdown timer that you can use o
AY Fyé& LINBaSyuluoAz2yod 2KSYy e2dz 2LISYy UKS U0SYLX lFuSxz é2
when you start the slide show, the timer will start at the correct time and count down by 1-minute intervals
until it gets to 1 minute. At that point, it will count down in two 30-seconds intervals to 00:00.

To insert this slide into your presentation

Save this template as a presentation (.ppt file) on your computer.
Open the presentation that will contain the timer.

On the Slidestab, place your insertion point after the slide that will precede the timer.
(Make sure you don't select a slide. Your insertion point should be between the slides.)

On the Insert menu, click Slides from Files

In the Slide Findedialog box, click the Find Presentatiortab.

Click Browse locate and select the timer presentation, and then click Open
In the Slides from Fileslialog box, select the timer slide.

Select the Keep source formattingheck box. If you do not select this check box, the
copied slide will inherit the design of the slide that precedes it in the presentation.

9. ClickInsert
10. Click Close

© N o g &

18



Picture: http://www.sxc.hu/photo/841690

Fear inhibits learning p53 ¢ fear distorts, what we learn from neuroscience is that the
fear bypasses hippocampus the goes into the Limbic.

The limbic system handles our emotional system and our relationships with people,

objects, thoughts etc. Itis used to drive our behaviour however it can sometimes get

AY 2dz2NJ gl &d Ly NBalLkRyasS (2 S@gSydas LIS2LX
responses

Things:

-.23a aSyid e2dz 2y | O2dzNBRS YR @2dz R2y Qi
-Intimidated by learning Unit Testing or new language

- dzZf f ASR 0@ (0KS (SFOKSNY L R2yQdG syl add
-Afraid of being shown to be stupid.

4 NR2YTFdzA 2F LIS2LX S @2dz R2y Qi 1y296

lff 2F GKS&aS OFy 3ASYySNIGS |y Fgle& NBaLRy
to want to flee and not learn. Away responses worked well when many new

é)\gdzlu)\zya z§NJS Tl,ul,f I,}/R adzZRRSY adzN1JINA a
uUu2RIFeQa ¢2NI RX oO0dzut UKIFO A& UKS adaeausSy ¢S



Image a bright version of: http://www.sxc.hu/photo/841690

Our goal is to generate a towards response instead of the away response.

- Make learning their idea help them discover the interest in learning about Unit

¢SadAy3d GKSYyaStgSad hyOS GKS GKSe Q@S ail
the learner in control. (p52), Example

2 KSy @2dz KI@S | NRB2Y Fdzf LIS2LIX S K2 R2Y
introductions, survey the room to understand their interests.

-Get people to talk about themselves

All of these break down barriers between people reducing the likelihood of an away
response.

Image the opposite of the previous fear image

20



Discussion Break

Remember you're preparing

your play
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Using this PowerPoint break timer

This PowerPointslide uses images, custom animation, and timing to provide a countdown timer that you can use o
AY Fyé& LINBaSyuluoAz2yod 2KSYy e2dz 2LISYy UKS U0SYLX lFuSxz é2
when you start the slide show, the timer will start at the correct time and count down by 1-minute intervals
until it gets to 1 minute. At that point, it will count down in two 30-seconds intervals to 00:00.

To insert this slide into your presentation

Save this template as a presentation (.ppt file) on your computer.
Open the presentation that will contain the timer.

On the Slidestab, place your insertion point after the slide that will precede the timer.
(Make sure you don't select a slide. Your insertion point should be between the slides.)

On the Insert menu, click Slides from Files

In the Slide Findedialog box, click the Find Presentatiortab.

Click Browse locate and select the timer presentation, and then click Open
In the Slides from Fileslialog box, select the timer slide.

Select the Keep source formattingheck box. If you do not select this check box, the
copied slide will inherit the design of the slide that precedes it in the presentation.

9. ClickInsert
10. Click Close

© N o g &
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http://www.sxc.hu/photo/538137

Linda - Importance of Images ¢ some details from Medina & Some from the start of
Yodzt £ Q& OKIF LIJG SN =+ AcMadhy, ¢ NHzYLJA hGKSNJ { Sya:

Mark - Notice how | have been presenting ¢ full of images and few words, stimulates
the senses. Using ideas from Garr Reynolds (Presentation Zen). Few words and lots of
images. Powerpoint slides with lots of words encourage distraction and multi-tasking.
{ AYyOS 2 dzNJ o Naskiwglidve Ha2 g/choite eithdefredid xhe words on the
screen or listen to the speaker. Inevitably we do the former.

LY FTRRAGAZ2Y AYIF3AS&a NP tA1S 3I3223tS FT2NJ 0
fast lookup service and can provoke strong emotional reactions.

While not as strong as images, sound plays a similar role. At Agile 2007 | attended -
Jean Tabaka's presentation "Why | don't like Monday's"
(http://www.infog.com/presentations/tabaka-dont-like-mondays). Jean used the
Boomtown Rats song as a background/intro to her presentation. 2 yrs later and its
one of two presentations that | can remember any detail from.
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http://www.infoq.com/presentations/tabaka-dont-like-mondays
http://www.infoq.com/presentations/tabaka-dont-like-mondays
http://www.infoq.com/presentations/tabaka-dont-like-mondays
http://www.infoq.com/presentations/tabaka-dont-like-mondays
http://www.infoq.com/presentations/tabaka-dont-like-mondays
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http://www.infoq.com/presentations/tabaka-dont-like-mondays

Picture http://www.sxc.hu/photo/532561

9EI YLX S&aY al Nl Q& YINYGSsT [AYyRIQa / KAYLJ

Mark ¢ When an expert sees something new in their field they can quickly tell what is
AYLRNIOFYG FYR gKFEG AayQid 6KSyYy | y2@0A0S
importance. Its up to the teacher to emphasize the details that matter. When | see
something new in Karate, | know to study first the feet, then the hand movements,

finally the pace and sense of flow. As a beginner the same movement is just an
overwhelming mass of detail, so the Sensei has to choose what they want to

emphasize. Be aware of details ¢ even if your not thinking about it your students

g2y Qi LAO] GKS 2ySa GKFG YF ddSN®p

[ AYRI Q&4 / KAYL) ad2Ne

ax

ax
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http://www.sxc.hu/photo/771656

Perspective Matters - Talk about the study that shows the value of different
perspectives (i.e. Standing in front of a picture vs. looking at it from different angles)
Can't pay attention to a single focal point. (p142). Brain evolved for scanning. Give
people different perspectives. Ask them to see things from different perspectives

Mark¢! NB o0NJ} Ayad RARYy QO S@2t @S (2 ailtlyR AY
f SyagkK 2F GAYS:zZ &St y2yS (KS tSaa GKIGQa
evolvedforscanningcg KSy 6S €221 Fd LAOGIINE fA1S (K

see it all at once, our eyes flit about the scene jumping from element to element.
After a while we can no longer focus on the image, it becomes blurred in our minds
and our attention wanders. Yet when we ask people to pay attention and focus we
expect them to be physically still and focus on one thing. Studies have shown that
when we study the same picture from different angles we remember more than if we
just stand in front of it.

Give people different perspectives on the same idea, but also ask students to share
their ideas and images.
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Discussion Break

Remember you're preparing

your play

It would clever to give all the action taking slides the same format different from the
rest.
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Using this PowerPoint break timer

This PowerPointslide uses images, custom animation, and timing to provide a countdown timer that you can use o
AY Fyé& LINBaSyuluoAz2yod 2KSYy e2dz 2LISYy UKS U0SYLX lFuSxz é2
when you start the slide show, the timer will start at the correct time and count down by 1-minute intervals
until it gets to 1 minute. At that point, it will count down in two 30-seconds intervals to 00:00.

To insert this slide into your presentation

Save this template as a presentation (.ppt file) on your computer.
Open the presentation that will contain the timer.

On the Slidestab, place your insertion point after the slide that will precede the timer.
(Make sure you don't select a slide. Your insertion point should be between the slides.)

On the Insert menu, click Slides from Files

In the Slide Findedialog box, click the Find Presentatiortab.

Click Browse locate and select the timer presentation, and then click Open
In the Slides from Fileslialog box, select the timer slide.

Select the Keep source formattingheck box. If you do not select this check box, the
copied slide will inherit the design of the slide that precedes it in the presentation.

9. ClickInsert
10. Click Close

© N o g &
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[llustration - http://www.sxc.hu/photo/24508

Information can only be shovelled into the prefrontal cortex in small chunks. Between
UK2as OKdzyla ¢S YySSR | OKIYyOS U2 AYyuS3aNI

b2GS GF1Ay3 KStLA o6dzi AdGa y20 Sy2dzaAKd L
you want to try restating the ideas on your own words. Our goal is to enlarge the
neural network that encodes the idea. How do we do that?

Mark give students assignments and problems that require them to use the different
parts of the brain. As an example assignments that ask them about spatial issues,
both the big picture and the details. One approach you might ask students to
describe Agile from 30,000 ft and then also describe the daily standup from ground
level. The key here is to involve as many parts of the brain as you can:

-Sounds

- Repeption

- Draw a picture

- Language ¢ i.e. Rephrase in your own language

- Movement ¢ motor systems ¢ i.e. The plays you will be performing
- Smells ¢ where applicable

28
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Test Learning by asking the learner to provide analogies

Comparing Apples and Oranges

' FGSNI 6S AKFENB AYF2NXIEGA2Y gAOGK | 2dzNJ | dz
understood what we said. In a group setting like this the performance of the play is
322R ¢gle& G2 aSS AT 6SQ@OS NBIFOKSR | 02YY?2

Just talk about what where doing with the play. Use this presentation as analogy
because it works on both the macro and micro.
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Discussion Break

Remember you're preparing

your play
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Using this PowerPoint break timer

This PowerPointslide uses images, custom animation, and timing to provide a countdown timer that you can use o
AY Fyé& LINBaSyuluoAz2yod 2KSYy e2dz 2LISYy UKS U0SYLX lFuSxz é2
when you start the slide show, the timer will start at the correct time and count down by 1-minute intervals
until it gets to 1 minute. At that point, it will count down in two 30-seconds intervals to 00:00.

To insert this slide into your presentation

Save this template as a presentation (.ppt file) on your computer.
Open the presentation that will contain the timer.

On the Slidestab, place your insertion point after the slide that will precede the timer.
(Make sure you don't select a slide. Your insertion point should be between the slides.)

On the Insert menu, click Slides from Files

In the Slide Findedialog box, click the Find Presentatiortab.

Click Browse locate and select the timer presentation, and then click Open
In the Slides from Fileslialog box, select the timer slide.

Select the Keep source formattingheck box. If you do not select this check box, the
copied slide will inherit the design of the slide that precedes it in the presentation.

9. ClickInsert
10. Click Close

© N o g &
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Time for your plays

Time: 2 min

If there are too many tables ask tables to pair up and present their plays to each
other.
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Systems Thinking

Why
should Team mages
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meeting? Are you mentoring another developer and struggling to understand why the
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learn 10% of the material.
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CALL: T

Learning +

ACTION

Think of how you mentor, coach or teach

Search for: “Abstract”, “Listeners Experience”,
“Passive Students”, or “Habituation””

Create an ACTION PLAN for updating your slide decks and
the way you mentor

Watch the people you train/mentor - listen to them, learn from
them

Mark talks
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* The Art of Changing the Brain (Amazon.ca) -
James Zull

* Your Brain at Work (Amazon.ca) — David Rock
* Brain Rules (Amazon.ca) - John Medina

* Made to Stick (Amazon.ca) — Chip and Dan
Heath

* The Brain that Changes Itself (Amazon.ca) -
Norman Doidge

* Presentation Zen (Amazon.ca) - Garr Reynolds
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Mark Levison

agilepainrelief.com/notesfromatooluser

mark@agilepainrelief.com
Twitter: mlevison
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Kolb’s Learning Cycle

Concrete
Experience

, (doing | having an \
oxparence)
Active Reflective

Experimentation Observation
(planning / trying cut (reviewing / reflecting
what you have iearmed) on the expenance)

K Abstract I

Conceptualisation
(conchuding / learming
from the experience)

http://www.ldu.leeds.ac.uk/ldu/sddu_multimedia/kolb/static_version.php
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- Habituation

- Rewards don't work

- Seeing images for only a few seconds enough to remember them

- Can scan 50,000 images per sec in long term. No upper limit on memory
capacity./think of this as google for your brain?/

- Sound like images but not as strong

- Exercise important - but rarely controlled by the educator

- Repetition
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