OritHazzan 43 Be/Nhp it

L= BRAESER LT

2. BIIKINSAEE (B
3.UBIIHMHSBAEE ()

4. UL BFIHITHEALBHAREER STEM MBS 57

Good morning!

By

Thank you for inviting us.

AEH AT B 17

For me, it was the most difficult part of the talk.

XKL v SCFTHE P X s U S HE PR — 87

I would like to talk today about how Israel cultivate its pupils’ innovativeness

S RPARVIF L@ FI a1 7 Q08 A4

I'll talk about and only on STEM education

o245 KEA-4H STEM B

when STEM stands for science, technology, engineering and mathematics

STEM FURHZER Y HR THE #ee

We know in Israel today if we want to be a modern country

FE LA F FATHNE a0 RIATAE By — A A E K

we should cultivate and promote the study of STEM subjects

AL Z I FRAHET STEM £} H HIHE

So you have already heard many times: STEM, STEM, STEM

PRATIN 1Z 4 5 W 5] STEM

just keep in mind that it stands for science, technology, engineering and mathematics
WWEERERYE R TR

OK, I'll start with the definition of creativity which distinguishes it from innovation
5 AHVFIHEE T E VAL ANE T3 5 A1 DX )

While creativity means thinking about new ideas, new skills, to have new directions,
Bl A B AR Fiiiae AET A

think about how to promote the world,

BB AT R HES) TR R

Innovation means that you actually perform this creativity.

BT R BATTR 13 0 4 S B



And it means that you actually do things.

WS KR HIERBUTE)

And | think one of the strengths of Israeli population

TN N LT N — M

is that they actually implement things to keep on this idea

FUAE T3 IR U it

that we are not afraid to implement new things

i A5 T HEAT B

As | mentioned before,

NN 2

I’ll talk about STEM education,

W KF A1 STEM #H H

and I'll give you several examples for the 12th grade education system in Israel.
T2 KE VU TR Eas LI ) K-12 #H 14 R

These grades start in kindergarten, 12 is the highest grade of high school.
K-12 LTS 12 4R i i) e AR 4%

And just to give you a perspective of what I’'m going to talk today

N T AR S REEIE — M

just draw in your mind a table 3*3

AR R AL M h B 3X3 HFRA%

And | will present 3 examples

g KE U 3 M1

One would be about the pupils

FMRRTAER

we will talk about robotics education

WEBREN BN BE

| will show several examples how we promote robotics education

(7 it 2t 45 5 SR s AT TR an AT HESh L2 N 2B0A Y

The second one would be about high school computer science curriculum
FoABITRRT EP I ENRE SRR E

and | will present you how Israel computer science curriculum in the high schools
W RFN A US| = H T ENRE AR R E

Is considered to be one of the best in the world,

XU BE ARG

and that would influence the entire ecosystem of Israel

1M H 25200 LB A A 351K &

And the third initiative that | will show is about STEM teacher preparation
=AM 2 STEM #UmEs 7%

We launched three very innovating, very proactive, very creative programs
FAVABN T =AAEEHom R ATIE kA 55 H

That now we hope the entire world learn from us

i B A BRAE I A1 2

because it gets a lot of attention

PRONEATRI A 5 2 7 1R 2 ki



So this is one on the columns of table

X =AM BATTAE R A IS

On the rows of the table think about three concepts

R =M

one is change

B

change is the central concept when you want to promote innovation

A S HES BT A% O WS

the second one is eco-system

BoARESKR

and | will explain it in a minute

fra e tt— DA S

but in general it means that no one can create something new

L fi B R D50 SR IL AN BT

by his or her own, or an institution cannot create something new by his or her own
IEE— A NI BB ML ) &R A )

but rather other several components or sectors

BB SEBL T Z R SER T T T S 1E

should cooperate in order to create something new

BUBT I SEBL T Z R SER T T T S 1E

and it’s not so surprising that Israel and China cooperate

DAL BAE DA BRI [E AR (R R QU B B R R RIS 1ER—A 2 A1)
in order to promote innovation and their education system

DAL BAE DA BRI [E AR AR R QU B B R R ERIFS1E—A 2 A1)
So the first one is change,

BT LA — S R R

ecosystem

REREDHR

and the third one would be diversity

FEARZT

and diversity means that you allow many people, many people of different kinds,
Z LR R BT RV FE &=

different professional backgrounds to participate in your innovative initiative
AFRFEANL )NS5 B[F —A5i H

So just keep in mind this table

T ATE R FACAE X AR A

and we will fill it together during the talk

LR RIA T &R RIA TR XA A%

Professor Fagan mentioned the department that | am heading

PR L NINIGE 2] 1 IR R

It is the STEM teacher preparation program of Technion in Israel

WE 2 L HI B T 22 1) STEM #7215 H

It is the largest science education department in Israel

e SR ONIEE S =SS F



with about 400 undergraduate students
WATH 400 L AR

who learn to teach STEM subjects in 8 tracks

AT 32 STEM L H A1 A 8 AR} H 2
mathematics education, biology, chemistry, physics, computer science,
B AL WE LR

environmental sciences, mechanical engineering and electrical engineering
IEERL: AU A A ) TR

We have about 75 graduate students

WAH 75 LfiA

and we have about 500 teachers in service
FEIRZUT A £y 500 A

teachers who come to our department,

X ez ik B J AT R

and work in workshops,

HLP TN

and keep on learning the STEM education

RIS 52 STEM #( A

Now maybe in Chinese term it is not considered so big
WREFETPEER R JHATRIFAK

but it is the largest education department in Israel

HFRA T S LA BIZE &b i K

Ok, this is the ecosystem that | will keep emphasizing
KRN R AE SR R

| will keep telling and showing you, this picture

XA IR R 51 5 AN

In this picture, STEM education stands in the middle
TEIXAEER S STEM #E ATl

It is something we want to cultivate

X RRATAERE TR AR P

and one of the ideas that | just mentioned is that we cannot do it by our own
HNINIR 2 QBT SEBLRSE — D AR I E R AR
For example, in the case of Israel

teanii fELAEF)

we integrates several sectors

AT S 1A FERT

of course, the schools,

BB

because we want them to implement many of the innovation
PR 9 BATIA B AR AT BATH B

We involve academia

HIEEART

Academia should participate in this effort to cultivate innovation

FARFABNZZ 5 B QTR



The third circle is about hi-tech industry

BB

that has very huge and successful start-up ecosystem

AN LA A KT D ) G A 55

Each should participate in STEM education
FANHR NS 5 F| STEM #F

each should not be isolated from the education system
VLA F R

And finally the third sector

RERE =k

it has also many main role in this successful story on the Israeli innovation
S = EAE DL B R R DD T e A

Ok, I will read this. | was asked to answer several questions

X Se FIPTT 4 FE LA [ R

and | will read it to you

73

How does Israel cultivate innovation in STEM education?

DA BN E STEM 20 E 455701050

How is technology used to foster innovation?

BT A R SRt R

How does Israel cultivate its pupils’ innovativeness?

DA Fan ey 35 55 22 AR O BT

How to build a curriculum that fosters innovation?

W] e SEARHE BT R AR

How are teachers prepared to foster their pupils’ innovativeness?
Ay 5 UIAT LGt 2 A BT B 20

How to build a learning and work environments that cultivate innovation?
U] g ST B SR BT A 2 S AN AR

And | am not going to answer all these questions

A B R X L i) g (1) 5 2

what | would love you to do during the talk

A R AEAE TR AT P A Hh B X 2 ]

is to think about the answers to these questions

AT R AEAE TR AT DA Hh JE i 2 ]

And in fact, we will implement now one of the pedagogical principles
HSL AP E AL IE F — N 30E S5

that | will lay out in a minute

WA B RF S radq w50

| will not tell you everything

WASEHILG KFER

You will have to find out some of the answers to these questions
MRS &AL O FHRE R

=B R SRR S



So the three concepts that | am going to present are
WEN R =AW

change,ecosystem and diversity that | have already mentioned

B AR R 2T

Change means that if you want to be innovative,

AR R T AR AR B

if you want to be creative,

I RARAE B A i

you should embrace change

PRI Z4% 52 2

You cannot promote innovation, you cannot promote creativity,

T WRTCIEAHES BB A B3 g 1) e

you cannot promote your children’s innovativeness, if you do not allow them to change
WIVER TR AR BT R

And it requires the entire system to change

AR B 7 A S 5

the teachers, the university, academia, hi-tech sector

BARHON Koz 2RI R

everyone should be open to changes

BN NIE LR R

because we cannot ask the students to change if we do not allow them
PO EATTC AL A R R AT H EA R

if we do not provide them with the environment that is open to change
WAL AR BN B 1

The second one is ecosystem

FoAMESRESKR

And basically ecosystem is a concept that is borrowed from biology
XA N EY A R

all of us live in some ecosystem

FATEEN ANHEIRERAN SRR R

Think about the world. It is composed of people, of animals, of air, water
RN TR BAR S 2 ANKEE TR L)

S0 many components are interacting, there are interaction between them
X SEH 7y A HAE

And we cannot be able to create something new which is bigger than each of
REA CEAZ AR AR L& 1E

these components without the interaction, without the cooperation,
ATV B % 2H 7>

without the mutual relationships between the different components
SEHLEE K B B3R

And in technology in general

TEFL ARSI

education specifically

JEIHREBORHH U



we refer to institutions like academia, hi-tech companies
FHDTREE S DI ZEART SRSl

and the people who work in the universities, in the research centers, all these centers
PARHREEAE RS B TS TAEMIA

So interaction between these institutions and the people in all these institutions
XL 5 TAE N R Z (A i) B3

is one of the facts that matter to creativity and innovation

ER 7 B3 A A BIHT I — N BN R

And the third one is diversity

BEAMSRZIT

And diversity means the exposure of different kinds of people
ZIUIRBRAFE SR NGER i MHEYME

with different backgrounds that come and collaborate with each other
ZICIRIRAFE FRNGER —# M EYME

because just think of any, any problem that you face
RGBT JRATIAE T X F 1] et

if you don’t know to embrace different ideas,

WERARAFIIE AT B2 AR I AL AR AT
different perspectives, different points of view, different experiences
WERARANFITE AT B2 AR I AL AR AFE T

you would not be able to solve hard problems
IRFTCIERRE R 25 A A B A 1) et

that we are facing today in our economy, and our education
PRFTCIERRE R 25 A A B A 1) et

So during the talk,

TEF I P

the second task is to think how there concepts are related to your case
WA ERFREH X =M 5 B B LRI R R

It could be your class, your school, you city, your state as well

TR FEAREIBEL AL ST ERM

Just think about how these concepts are related, are expressed to your case
B T I LM U AT A ILAE R SEBR T 0

This is a book that you have a translation in English in your bags
REHR T HEE XA

It tells a story of Israel from the start-up phenomenon

XA YR 2 L e ) ab A

So Israel is so successful in its development

DAt BRI AR TP S T AR 22 Bt

You see how small Israel is

KK AT LUE B LLE )2 MR N 5K

You read the figures before

MIRATTEI N gl T A ok

just to give you the sense that it has a population of half of Shenzhen

WA I —F



Half of Shenzhen is about 8 million people

e K8 H I

This book tells a very nice story about how Israel
XAFPHE 7 L F e

has succeeded in developing its innovativeness
FEAHESN B35 T AT )

and all these start-ups

PS5 L BT 4R

but in a another research we did in Israel

PATE LI T 554 — TR i

we decided to explore it from different perspectives
M ASAN TR A E R 7 W BA T 2R A ) A
One of the conclusions that we came up with
AT

is that it can be very nice to describe from an ecosystem perspective

AR A VI — A AR B

This is the perspective that we will highlight today

XA A R AR SRR 1) A

So you can see, demography, there is a market, the geography, so many factors
KEWUER ZEASMER: AO Wiy B
one of which is education

Hrp—ME2HH

Education plays a central role in this innovativeness of Israel
HAEAELEI R P R AR

And we talk about formal education and informal education
TR IERAFICZIFEXHF

Ok, this is the ecosystem that we apply

XARBNERA RS R ME

BH—: HaSAHE
BN ASRNEE F A

and | might talk about 3 examples
k25 KFA =AM 1

Remember it is robotics education, computer science curriculum
ARG ABE THENR AR

and teacher preparation program

DA S s 3R 100 H

Ok, I need a mouse?

ERATR

[video]

LA

This robot was developed by three middle school students



AP N R = AT R

The role of this robot is to serve as a waiter

BRI RS A

It had to take this plate

BRI AT

and to take it to another table
SRIEAER T Im B S Ah— AT b

Maybe it looks simple for you

PR AT BE LA ERAR 4 F.

but think of pupils who have to program it
{EARARIX Sedm AR 1) 22 E

To keep its balance is very difficult

SESVS SR YN IR & IPRE B

the programming is very, very difficult

RV ISR N

And now to hold the plate is very difficult
DUEEEAEH T ImEe ok X IR A

Wait a minute,

4 F

you will see something that you would not expect that | would present it.
KB BRA A B LI KA R T

But it is one of the messages that | want to deliver

i XA T AR RO AL —AME R

These three pupils won a worldwide competition
R=4 A wmAe 7RISR

in which all teams of pupils had to program such a robot
EIXA L S FOMIERE g XA — LA A
It is called robot waiter

WL A RSS 7

Think about the programming that was behind these robots
REAE LN 5 KA

It has to sense where the table is located
AL N EL RN T AL E

and how to move, how to rotate itself to get into the table in the right position

WERD) Hh HREE TR IR E
Ok, it stopped there.

oF EAHLEE SRR IL T

but the robot did not succeed in its task
EIHBA BRI 5B RUESS

This is part of our message that we sometimes do not succeed
HIX IE 2 JAEAL B A5 8 A7 I fige 2R IUCLE P g 47

But we accept that we do not succeed all the time
FAVEREZ TATTTCVE— LA D R IR S

And the robot did not succeed in its task,



BB NBCH ) 58 AR 55

but nevertheless,

EARDST HAt AT

they won the competition

X =4 IR AR R 1)

because it was so successful relatively to the other teams

BT LA T HE R )2 — 44

And this robot was so impressive that when president Obama visited Israel

A 24 B S G T7 ) LSS

And saw these set of pictures before,

fi B o SRR A LA AT

this robot was chosen as one of the demonstrations

P LA LG A

that were presented as technical innovations

W AT BT R IR 22—

So we showed the robot, we showed the snake

P s 7 HAbAE

And it was the only one that was developed by middle school students

(BRI —— AN 2B TR RIS A

It was very impressive

ARHHE

It was one of the four Technion’s presentations to Barack Obama

JITCLE B O BATTEE T2 1) PR R G R os DU A bz —

OK, how is change

KRRV R M

remember how our rows are on the table

W EERANTEME ERALE

how change is expressed in robotics education

[ o ¥ A AT AR AL 3 N A

Change is expressed in the idea that we should change our perspectives
O ARILTE AT N 1 R A

toward how learning and teaching process should be cultivated
AR IR R AR B

So the first one is problem base learning

H— KU I 2]k

You know, traditionally,

4 b

when a teacher teaches something in his or her class
2L BT R R R

first of all, in many cases, teachers just tell the students what they should learn

AT Jo i VR R TR E A A

Then he or she ask them to memorize it

AR AR a ot SRR RIS

and finally to solve problems



B G A MR )
In the case of problem based learning,
A ) 2 12
students are first given a problem
FHEATE R i
Think about the students who had to solve the waiter program
RN IB =4 T AR R R ST AL N i8] AR 2 A
they had to study so many different things
AT 2 SIAR 2 AN R iR
So this is a totally different way than the usual path
KR 2 TR R G ) T 8 A —FE
So they get a problem
AT 2] )
they have to identify what to learn in order to solve it
PR THEZE RN R
and of course to learn it
BRI E BT 5
and finally to apply this knowledge
e R AR
and implement it in the construction of what they built
8% P 2152 e v
so it is totally different approach to teaching and learning processes
X e — MG AN A B A R R
The second pedagogical concept that we should change
PATH LA — A E S
is that we should allow collaborative learning
SV A 1R
And it is once again so different from the traditional way
XPRAE G A AT 1o )7 AR AN — K
in which we evaluate each student by his or her own individual work
XPRAE G A AT o ) 7 A ARAS — K
Itis not possible if we want to create some innovation, to create something new
BA G AR AT BT BIHTHY
Think of the pupils who designed the robot

EE AR L A4 Bt L A2 AR
They would not be able to do it by themselves

R RSB TS
they had to collaborate
AT 24T S A
and to work together
— AR
| could not read what is written there
FRAFNIE B %5 L5 A A

but basically it means it is very important collaborative learning



(ERER(EE Pk S 8 61 i)

it is very important for innovation,

ToU Xt Bl

for economy, for the new world that we are facing today

LBk A MR R It

The third pedagogical change that we should adopt is about the experiential learning
BANTERAME =AHUEFHRERER Y]

And we should allow failure

FATE FoVF 2RI

We should allow students to have mistakes

VAU

It is very different from the traditional way of teaching and learning

X ERAL G 1 B 7 AR —HE

But we should allow them to fail, to not succeed, to get into dead ends,
{ERIATE 2R EHEAERR

to come back, to apply new paths, to continue until they succeed

RIEIRIR BT REEAR BN

And think of the three students from middle school who do the program of the robot
=2 o e — M1

And finally, there is an interaction with the robot

R FAERALS AN WA HE)

once again you should also allow interaction with something that the pupils create
XA RIR AT K 5K SO VR AR BRABAT T B4 it L)

In this case, we will see a very short movie

FRARIE I — A7 R AR B X — R

that was shot in an Israeli museum of science and technology which is affiliated to Technion
XA AE DL 51 BE T 27 Bt o RS A T

This is an example of collaboration between sectors

XA RS H o A A AR ) — T

You will see in this short movie how a robot teacher teaches elementary school students
KEEEBIWLI N EIAT LN 1R

how they are interacting with each other

AT AT H B 1)

It is not them construct it

EAHLAR AA R IX LN F TR

They interact with it

{HABATTER AL N AT EL3)

[video]

W

That’s very, very impressive about them collaborating with the robot
FATTERAL S N B B R 1

and they listened to it

AT LS AN ZE D) 1

and did what it asked them to do



TERE SIS

OK, so we just finish the idea of change in robotics education

oF XML G NFCE B R M

we should change the pedagogical principles based on which we teach
FAVEREAR A 5

and encourage the students to learn

SRl A AT A )

L TUAENS AN EE FHEB

We now go to the diversity

PAEBANPREEZ T

As it turns out, robotics education promotes diversity
FYAEY Hlas ABERHEZ T

just as professor Fagan said, diversity is very important

PR B NINFE 2] ZocIFF HEE

when you want to foster innovation and creativity

U RARAE R R B MBI ) )

| will not talk about the general term of diversity now

FEX IARTFHIA R 2 T — &

but | would like to highlight how robotics education may enable each student
T A ML N ey 335 Bl 2 A2 2R IA A AT T 0 RE AR 34

to express his or her strength mentally, from the mental perspective
T AL s N g 35 B2 A Rk A A TR AR 35

I would like to introduce Gardner’s theory of multiple intelligence
WAL KA 41 Gardner (2 708 H1HE %

which very basically says that we are different

ZEIR AU AN EA

Each of us has different strength

B NEA B SRS

Some of us think mathematically,

A HNFE S 84

some of us think in terms of physical objects,

A BB R A

some of us think in terms of music

A BN HEAC R 84

And Gardner distinguishes between eight intelligences

Gardner X4 T )\F% /5

First is musical rhythmic
FHRER-TEE N

which means people who good with music,
KRN R

they create new musical compositions

Al T 5 557 ) 28

There are people who are good at structural spatial



A BN -5 18 8 )

think of architect and sailor

LA LA AR T

They are good at 3D elements

A 1R 4E K 3D A AR

Verbal linguistic are people who are very good at
HIR-EE B R ERK

how to verbalize things, how to express ideas

HIE S iR F i ik B

logical mathematics

B

Sometimes we confuse this ability with intelligence

A RN E 5 F T8 )

but as you can see,

HRRXOEFEH

intelligence is composed of many kinds of intelligences
BB AR5

bodily kinesthetic means people

SR-Zh e B 174

who are good at expressing themselves with the body
M TR B ARk B R BB E

think about dancers

Ealib7a P

think about how they create new ideas by the body
fibATTiE I DY B2 AT Bl it

Interpersonal are people who are good at collaboration
AL St MR T 5 N AL

And we saw the case of the robot, how they enhance this kind of learning
FATRHE B 7 HLES N4 X 7 &

And intrapersonal means that pupils are good by their own
HiA-H A8 R MEREIR NN 8 H SR
they learn better when they are just by their own
FEARZATIRIE LT

and think deeply when no one is around it.

fATBE A B 4y B BERA

And the last one is what | think the robotic education is promoting very intensively.
e XA I EN LA AR IEAE KBS 1)
It is naturalistic

nu H RS

These people learn best when they are asked to touch, to build, to construct, to feel
X NG s AR BEN A AT

and | would love to show you one very short clip
ARG RFE AR AL

about what is done in our department



AR I — L)

There is one lesson that middle school students in the nature
TE— MG B

are asked to first of all explore some phenomenon
AP E LR R KAR— IR

and then to build a model from the robot

SRJE R — LA AT

that mimics the phenomenon they have just explored
KA TR R BT R

It is not this one. It is not this movie. It is not this one

AFERX A

[video]

LA

Ok, this is another clip

XS A — A

This illustrates another kind of diversity in Israel which is cultivate with the robotic education
X LLEHINLE N ZCE I K 53— M 2 7T

It is taken from a far away city, very small city

AN AL — A28 /INAA Y

which many people have not been there before

RZ NBLHT#R B 23 8L

This is Yerucham

Ny Yerucham

The male that you just saw before

KA NINIE 2 AR 22 i

he decided to promote education in Yerucham by robotics education
B A e I ML s N ZCH RS At B F AR
Now it is a leading technician in robotics education
DUAEABEN LA NBCE HIE AN

Its model is mimicked by other cities

At 2 ST AR 2 A FL A S T AT

and about one third of the pupils in Yerucham participate in some programs in this initiative
Yerucham =4y 2 —[W#A# S 5 R ATH

They win many worldwide competitions

A TS TR 2 1 AR FE

| will show you in a minute the First competition

fATIAE First RFE b BRIRSF i

that they win all the time the first place
RARFRF2HARFNH

Not only does robotic education promote diversity,

PlEs N E et 2 7T

it allows students from different backgrounds, different experiences to work together
EAFEE S ARZEHREEES—E KEGE

And they do not mind about the background when they work together on robotics



A BT 5%

Everyone can be ambassador

—N AR 10 AN AR R

to 10 people and these 10 people to 100,
M 10 A ES 100 A

to the entire world

e B4 5

A RFENSNEE A

Finally we will go and see
MAERNTEE
how the ecosystem concept is expressed in robotics education

A R WA IAENLEE N2 E

We saw the concept of change, how it is expressed in robotics education
TATCEVHE T B FENLS NEE H AL

We saw diversity

FATHEBR T 200

and now we are going to see ecosystem

PAERMEELESER

In Technion we have two centers for robotics education

FE A B T2 B BATE IS AN BE oL

One is located in the faculty of mechanical engineering

—MENUR TR &

one is located in our department

—MERAT R

in both cases industry is involved

XA AR ER AR Y B B R R

In the first case it is a huge Bank

F—A O ERARAT B 1

The second it is PTC, which is a US software company that supports this center
TATHI O ER PTC A4F PTC & &E I — MM A F

and | can witness that in some cases,

RHECHEIRES

students and pupils who work in this center find solutions
A NHEFRAT 224N PTC A R T

that the companies do not find by their own engineers

TS EEARATT T AR A F B o T 6

So this is the role that company can play in this case
KRN A N BE TR

And we will see the First competition
BUERA AT First K3E

First stands for “For inspiration and recognition of science and technology”
First A2 “fEt R R RS HAL”

and this competition is organized by the center in the faculty of mechanical engineering



XA KBRS LN A R AL A PO ZU

We will see in a minute there is a huge range of initiatives

First F)78 o Yo FEAR

from kindergarten to elementary school and high school students
Mgl L — B 2w

and because many of you are from the elementary school system
DR ATE e A6 K 25k H /N

I would love to show you this video of the competition

T ASRAR 25 K SR TR

that is dedicated to this age of children

AN TR RSN 22 A A

FLL is one of the program in the First organization

FLL /& First ZHZ 1 — AT H

[video]

LA

OK, we do not have time to see another clip, it is about First
SR & A TBA I [ First #9575 — T

It is for the high school students

First (= o 250 H AL

It is much more complicated challenge

RXANIH B HE

it requires all the pedagogical changes that we have just mentioned before
i A VA T B

[video]

LA

It is about the First, about much more complicated challenge
X2 First 111 55—/ M4

You can see how they work

REFWLLE R 2R R EAGTER

They are going to solve the problem that they are assigned to solve
AT 2tk BE 45 A ATT AT 55

It is programed to play some game

KB LA NE BT

just think about the complexity of this program because it will play the game
R ARG 2 IR

it will not do by itself

FlEs A2 H Bt

it should interact with something around you

1 A HA 25 74 B3

And they have to consider many different positions of the other players in this game
X ELrE A B LR HAB LA N BT K AR B

They are very happy

FATTEE IO

You can see not only pupils, not only high school pupils,



RHE T LLE B AU 4

but also engineers, science engineers, full academia advisors, the government agencies
A TR BEASK 2R MBUNRI1# S 5 H

He said

b 33t

that the students get so many important skills that are so needed in hi-tech industry
FADG T mAE R E RS B

in order to promote innovation, to promote collaboration between cultures
A LAFE WHESh G115 A e LK SCAR TR 5 1

This is a professor from Technion

XA LB B T2 e () — 6 2%

He explains very sophisticated skills

fiby IEAE SR

that the children gained while developing the robot

TERRX B LA NPT s i 2 2 RE

This student say they are from different places

AU AR E &7

now they are working together

{EHIAEABATE 2 —

to create something new which has not been solved before
SERGIHT AR )

It promotes teamwork

Blas N2t 7 BIEVERG#f
Itis very important
KRR H

Robotics education is fun

Hlas N E RA

but it means to promote other skills that are so needed in our world today
Bt 5 AR e 24 A T 5 i A (O B R

This is a team of students

KA A BB

they come from different backgrounds and are doing something great together
AT S ANE AH IEAE —ES AR )

we can’t continue now. Thank you

R & AR BER 2K R

Let’s summarize the first example

TATRBDGE T — M1

It is about the robotics education

PLas NEH

We saw how change is expressed in robotics education
HAVE BB RAENL 28 NZCH P BRI

when we have to change our pedagogical concept

FA VD IEAZBE W&

when we teach and learn robotics education



FA VDI AR HE W&

The second idea is about ecosystem
BoAMSRESER

It is about collaboration between academia, the industry,
WL EART Ak

the third sector and of course, the school

B AN AR 2 TR ) A AR

Finally diversity is expressed in several ways
wRIGRZTC ZIURBE LTI H

in the demography, the backgrounds of the students,
Eetn N H AT 5t

different intelligences that robotics education promotes

LMLas NEH B Z 08

WHZ: HENRERE

So we now go to the second example

PAERATIE S =AMl r

In our table, remember it is in the second column
TERATHI A XA TAESE 5]

It is about high school computer science curriculum

e P RUR A R I A

And again | will highlight it and explain it from the ecosystem perspective
ik R WESERAETIN

This report was published by the CSTA in 2006

XA 2006 4 CSTA KA ) — MR

CSTA is the computer science teacher association

CSTA i HI2 THE NI 2 HUT 2

it is a huge teacher association in the US

R 2 [ — AN R BT 2

You will find all the computer science teachers in the United States
J GBI S [ A T H LR A 20m

It tries to understand what happens in Israel
AR A I AT Bt )

how we succeed in developing a successful curriculum
WFFLRATET T At A b D R AR

In this report, it first review what is going on in the world

R T T S R e T A [ 5K 1 T

That is what they decided, to review a background for their report
PEIEA R T 5

They decided to review three places
AATTIRIE = A K PR

one is the United States

FKH

one is Israel



PAt5 %1

one is Europe

R

Itis very impressive

AR AR I

when we look inside and saw what is written about Israel

AT AR B Hh o< T DL A it ik

It says: The success of the high school computer science curriculum in Israel
“ LA HIAE o b T SRR URAE T T i BT B BT

is largely due to the care

FEHT T

with which the government planned the implementation process

U R LA B 284

and the resources that were put in place to support that implementation
PA S AN 78 A2 B B3 U

This support included the development of course materials

BURT IS RF LR FE M R T K

and the teacher preparation program and other materials as well

AR UM 5 57

I will now highlight it,

LAE

as | said before, from the ecosystem perspective

o WAESE R A FEOINKIRZ AT

First of all, | would like to highlight the core education system element

HAE RAEERAE R R OHER

We try also in Israel to understand how we happen

PAERAT B CABAERT 7L LA

to have such a successful computer science curriculum in the high school

FE AT AE e U LR AR TS T ERAS 1 An oK A

We found that it is not only that the government put lots of resources

FATVRIER T BUF R LS

but a sound ecosystem

FERFO RS R

It is composed of five elements

AR RESE TR )

One is that we have very good learning materials

— R RAFHY TR

one is computer science

SRR

we require teachers to own a teaching license in order to teach computer science

FAVE SR PTG HFAE T A RE B T HALRE

One is research

= BHIF

this is what we do computer science education



HITHENLR A 30E

another one is the learning materials that we keep developing

VYA A 20kt

And the last one is national computer science teacher center that we have in Israel
e AT E RN URFAZUR oG

All these components together create something

KIS Z A EAEH

which is bigger than each of these components can create by itself

SR EEA BRI N A R

Think about it, let’s take two components

FHAPANE SR UL

If you require teachers to have a teaching certificate to teach computer science
R FATESR B ZHFIE B

you should provide them with teacher preparation program

L A UM R 77 150 H

if you develop a curriculum and learning materials

W RARAETERREE S M

you should accompany the content of the learning materials with some research
HUL AT 5 ST AR A B AR Rk

So these components influence each other mutually
XA I 2 [AVFH EAR ] A B

and contribute to the creation of this successful story

LA 545 LA 5 )

In fact,

£

we have a lot of experience in Israel in teacher preparation programs in computer science
FATETH SN URL 22 2T RE 77 75 T 2256 LA 5 /Y

We encapsulated all these experience in a book

AN IX L 22 00 5L 25 1M

that was published three years ago by Springer

— 4T Springer H i

It is going to publish its second edition in January

BISE 1 58 R AT

It is about how to teach computer science

AR A AR

As far as we know

PEIAT T

it is not only used by high school teachers

A i 2 A XA

it is also used in the universities, in middle schools and even in elementary schools
RPN w2 2 /N2 2 i AR A X A

because we lay out in this book several general ideas, pedagogical ideas

PO EAEF PR T HE KU AT S

it is an activity based book on how to teach computer science



A I T SRR EALR A

These were the school components of the ecosystem

DAL AR R P B2 o)

in the high school computer science curriculum

DAL AR R P B 22 o)

and now we move to academia

BN RE B AR TA D

You know that Israel is a small country, | guess by now you know

F AL A HNTE DL MR N [ 5K

But we have only 70 universities in Israel, only 70 universities
HATRA 70 Frk

Each of them has computer science department

BT R R R

But look at this remarkable achievement

BB B AT BT 8 ot

They were ranked by the Shanghai Jiaotong University

XS AT R — N4

As it turns out,

RHEFLLEH

Out of the 70 universities that are considered the best of the world
FEME S AR GF ) 70 PR s

Look about the Technion department of computer science department.
DAt H 3 T B i o SRR R — B & AT )

It keeps its place as one of the best computer science department in the world
DAt HH T2 B i o LR R — B & AT )

So we believe

FATHME

it has some relationships with the high school computer science curriculum
X ERIA T rh BT SRR A PR AR B B AR SR Y

The third component in this ecosystem

BEAED

is the start-up nation that you have just hear about

2 W i 356 R0 8 % Aal

We have so many companies in Israel

Lt FIE IR Z Ak

They have some interaction with the local high school computer science curriculum
IX e A b AR 22 3 TSR LR URAE A PTER 3

and | would like to highlight something that you may not know yet
KK A e ANRITE

Israel is one of the hubs

RZ 5 [ A

with the biggest number of R&D centers of multinational companies.
HAE LAEF ST A O

So in Israel,



BT LALE LL (.31
we have many main hi-tech companies in the world
FATHIR 2 AR EZ ) =R AR
that means that we have many centers in Israel,
AT LA B4 Hk Facebook S /R 24k
it’s google, it’s facebook, it’s intel, it’s everyone,
RAT LA B4 Hk Facebook Hi /R 4%
If you search multinational companies in Israel
WRAR LR R T LLES s E A
you will find many, many names
PRAT AR ENR 2 Al
You will find also two Chinese companies
HA g m o b A A
one in Chemicals, one in telecommunications

Hh A AR [ HAE
| think you are all familiar with these two companies
KK PAZAR AKX K AR
So this is the summary of the second example
DA IR EE N3 =AM 7
it is about the computer science curriculum at high school
P EANUR AR I A
remember it is the second column
W EAERATRME I 51
we have the “change” idea implemented in this initiative
FERZAM) T
by allowing the government to invest

TR ARIAEIR 5 BURF LB
and to dedicate full attention to this direction
SRAFBURN B AL
The second one is ecosystem
FMMSRESKER
It is expressed by the interaction and collaboration
WRIAE AR T R 2 A B3h 5 &1
between the academia, schools and the industry
IR AR T AR 2 A B3 5 &1
And diversity,
FERETT
one way by which it is expressed
IR IRAE I [ 23w AE DL BSR4
is the existence and presence of so many centers ofmultinational companies in Israel

WHLE RS A R LB S A

BH=: BIMHRHHE

And the third example that we are going to discuss today



A KAV =M 7

that shows the ecosystem perspectives in the STEM innovation and education in Israel
s LAt STEM 8T 5#E RiLR NABERAETIA

It is about STEM teacher preparation

FE LT STEM HUM 5% 37

The main role of our department is to prepare our high school teachers
AR B — RIS R B 7 = h

in one of the STEM subjects that we mentioned before
HNIA$EE T STEM —ANFHE

We decided that due to the different social problems in Israel,

1T EAE B 4 £ ) R

we do not have sufficient number of qualified STEM teachers in high school
Pl T IRRA 78 2 LTS STEM Jiligs

We decided to launch a very proactive approach

JIT CABRATT R 5 SR AR 28 1

We launched the Views program, the Views in Hebrew mabatim.
BATEBN T Views T H

The term stands for engineering, science and technology education
Views AR TR R 5RARHAH

And it says very simple idea

EAL I AR AR fi R

You saw the talent of Technion graduates

K F B LA S T 22 B i Bk AR AR AR w75

And we decided to allow all of them,

HAToE

to give them the ability to teach everywhere science and technology

B IR e Bl 2 SRR g

We believe that learning and teaching STEM topics is very important everywhere
FATHAE 72 I AR STEM B H 7E & AR 2 A% B2 1Y)

Think about any school, think about any organization,

FEMTZARE AR

think about any hi-tech company

B R AR ML R 2

It’s about learning and teaching STEM all the time

21 5 STEM BEH & — Nk E 1 3

This happens anywhere

H LR —HE

think about hospitals, think about any government organization

o8 = e il =& U 23

it should all know how to teach Technion technology all the time

A AT N 12 R T A0 AT EAR R

So basically what Technion decided to do is to give its graduates additional professions
T ASRAN 27 B ke gy Helb AR SR AR A M Bl

So in addition to be engineers or scientists



MATTAA R TR s R 5K

they are also educators today

AR E XK

The principle is very simple

JiR PR ] R

Technion provides them full study scholarship

PR AT IR BE T AR R A S

for two years to compete the teaching certificate

LABAT 115 DAIRAS B0 B A4 IE

So come to Technion once a week for two years, once a week for two years
AR B — kIR B AR

Itis like a MBA program in the length of study

PR B LI H ZA %

They can go on working, in parallel to research and studying
FATTERIE 5 27 >0 B[R] IRt m AR 22 T A

they may also implement what they are studying in the department in their workplaces
AT AT LA P 2 0 s 3 LA

we give them full study scholarship

FATEABAN IR A 745

we ask them, we allow them to choose how they will implement their knowledge
AT F0 VA ATTIE S A 5] 1) 77 2Ckedz B2 il

They can go to schools

fATTAT BL 2R

They can go to the industries

AT AT L E AR

They can do it anywhere. With their children, anywhere

HATTRT AR T2 FAT AR 5

One of the graduates of this program is here, he is teaching tomorrow
AT H B4 AR RHER L IR &4 mh A LR
we will able to see how he implements his knowledge
HATTLLEER

from the industry when he teaches the high school students

it farfs TAE B EniRas H 2020

It will be so clear.

IR KA LB T

This is a program. it has been established for 4 years
XATH & RIS T

it has about 400 Technion graduates who started in the program
H 400 LA S HFIXATH

About half of them complete the study

BT T S

and half of them decided to implement the knowledge in the school
— P PuE H ATRIE H B R

But remember, they can implement it everywhere



PR AT AT LK RN s P AR A

So let’s see how the three concepts we discussed are expressed in this program

DIETRATE R “o” “AESER” M “Zo0” 1EIEATE F 2 i R

Change is expressed in this program by changing the perception of the STEM teacher
“OAR” PRBLLEXT STEM UM -

It is not possible all the time to let someone teach STEM from the age of 20 or 25

BATARELE— DA 20 2 25 FF4H% STEM

till 60 or 65

—H#F 60 2%

We should allow some mobility in the job market

BANE vl T 37 (1) — L3R 5

And this program, this Views program allows the exact mobility at the current job market

MRATHIIH IE2& SCVF 7 IX RSN

The second idea is about the diversity

BoAMEREZIT

If you look at the variety of students, you can see many, many of them mention diversity

AT AE R Z T

But | would love to highlight one of them,

AR SR H P — A5

which is connected to what have saw before

AN T T AT T i T R I

It is one of the companies they work at

HU AR PR B Al

You should remember

KREFNE

that come to the Technion once a week, one day each week to study

FATIEE R SR — IR AR

and they go on working in these companies

R Ak 24 T T A

just think about what they brings with them to their studies

RE A LA T A4 4 21 72 2]

when they combine work, studying and teaching in the school

fAIEs & AR 2SI

If you look at the list of the companies which they work at

W RARE AT AR R Al

You will find it is very similar to the list of multinational companies in Israel

YRR LA 2K FR 7 2 FATNINIE 2 55 [ Al

And finally the ecosystem perspective

HERRESRS

is expressed in this Views program in two ways

FERXANTH A RREL T 3

One of them is that everyone wins

— 3t

Technion graduates win because they get additional profession



FA AR R eNL A i 1 B9 AATIZRAS T AA R
They are not only scientists, engineers any more
ATABOER AR TR
they are also educators
HRHER
The technology industry wins because it gets more people with more skills
BORP R 7 ORI 53 T 58 2 B4 RE
teaching and learning skills are so important in this industry
FERASPA A B 5 5 SRR R AR R
and this program provides these skills
MRATHIH IER2 R TR T IX e fe
Technion wins
DAEA BB T2 Bt
because it get its future students that would be better
PRI A R S S ey
because they are students who are educated by Technion graduates
PR 9 A ATTER 22 i AT T 2 e e Bl A=
who has very solid and strong scientific and engineering knowledge
ix e B A B A8 L SERIRE A AR R IR
our department wins
AT R WM T
because it gets so good students
K9 BA45 BRI ) AR
it cultivates this discussion atmosphere
sl ANy aNE
so high school education system wins
P HERR B T
because they will get better students and teachers
PR fAT T A B8 4 ) 2 AR R
And the government and state wins
U A 21 A 1
because its manpower will be improved
K9 B KN DI E AT LR
Ok, this is another perspective to show,
A SR RAEX AT H 5 A MBI 2
another way to show the ecosystem perspective in the Views program
A SR RAEX AT H 5 A MBI 2
It looks like technological aspects and social aspects meet in this program
BHE R A4 25 2 45 A |
because on the one hand
—J7 1
we know the job market
FAVEEAE WML T 37

is characterized by two or three careers that each person pursues in his or her life



AN AT AR MR P B =R

And we also have a problem with the number,

R HE

that is, as | said before, the high school STEM teachers of high quality
FA T A 7E R R STEM UM 3

on the other hand

F—Ji

the Views program brings into the schools very sophisticated
AT B 4R 2 T AR BARNIA

both technological knowledge about nanotechnology, robotics
IgkEAR BN

which schools do not have in many cases
XL 2 B A ()

In addition

T3

they bring some knowledge of about learning technologies
T E A B a5 2R 25 T AR Z B I BOR AR

like how to teach with mobile devices, etc

EC By 3z A% Bl o6 BEAT i 55

So we can see now

B 1 PR AR WIS 1R 2

in addition to what you have heard from professor Fagan
RG] LU 2 FRATIH )RR

who leads many innovations in Israel

Fagan #d% /2 AR 2 IR Ak A

And we believe in the future STEM education in Israel

AT LA €25 KR A STEM 207 78 0

and we are positive about it

FATERF R E

because Israel is so small that Technion has such a central role in Israeli economy
Ry BA € B A /N

that you will able to see the influence from the very, very short term

DRI B BAT TR T2 B A 22 5 b R A% ) E ZA R AR DU RE & 2IRCR

g5iE

So we are about to conclude

TR LA TR

So this is the table that | asked you to draw in your mind in the beginning
XA FRAE YT AR I LE R 5 ) 1R A%

On the column, you can see the three initiatives that | have described
B2 F WM IR 1 =515

they are robotics education,

PLEs NEH

Computer science curriculum and STEM teacher preparation program



THEHLEL SRR STEM HUiR: 7= 10 H

On the row you can see the three concepts that are highlighted in each case
HEHER IR T A7 1 =S

It is about change, about ecosystem and about diversity

B SR RMZ T

So let’s just take one or two examples

FA 12— A

In the case of education,

PlLds N#CE 5T

we saw the needs to change your concepts when you teach robotics
FATE SR LAF N AR P S

In the case of computer science curriculum,

THENURLARAE TS T

we saw the ecosystem of academia, industry and the schools
AT T ARG Pl AR A RS R

In the case of the STEM teacher preparation program,

STEM i 7= 1 H

we saw the diversity, of different backgrounds,

FAE 2 2 o2 AL

different professional experiences that all the students have in this program
HIAFET 5 Mg iR # S 5 30 H ik

Ok, this is the conclusion

AT U R Fe R

| was asked to deliver some message that you can take from here
FITTAERER R = — e

So itis not so easy

XIAES F

But if you want to promote innovation and creativity

B A RAR AR 2 BE A B )

you should embrace three very complex and simple concepts at the same time
PREE RN 45252 3% = AN BE 52 2% ST PR (MR 2

which are change, ecosystem and diversity

B ESER 2T

xiexie

il



