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How we missed the mark, and what we can do to fix the problem!
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Is There Still A Future In STEM?

“How we missed the mark, and...
what we can do to fix the problem”

Presenter: Scott A. Campbell

First, | would like to that everyone who has
joined us for our educational symposium on
Experiential Learning and STEM education.
However, you might be shocked that the
opening keynote address for is titled “Is
There Still A Future In STEM”. You might ask
yourself, why start with such a critical
opening address. But the answer is simple...
| truly believe in STEM education; however,
even great ideas are prone to failure if they
are improperly implemented.

Therefore, this keynote isn’t about
condemning STEM, but about identifying
the problems or obstacles that can seriously
compromise the development of a quality
STEM program... Issues that if left uncheck
could be detrimental to the continued
development of the educational framework
that we know as STEM education!

So, what I really want to do in today’s
presentation is to critically assess and
evaluate the nature of STEM education so
that we can develop rigours academic
programs that up-hold the guiding
principles that STEM was originally founded
upon. To learn from our best practices, but
also from our own mistakes as well.
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And that’s really the moral of this
presentation... “What we can do to fix the
problem” ...

But before we can fix any problem, we need
to take the time to understand it. And with
that in mind | would like to start by sharing
a Chinese Proverb:

“If your plan is for one year, plant rice.

If your plan is for ten years, plant trees.

If your plan is for one hundred years,
educate children.” And that’s our goal
today. To uphold a dream that’s been
almost 70 years in the making.... A dream
that is shared amongst many nations to
educate children so that they become more
creative, to become critical thinkers, and to
purse a dream that will one day lead their
countries towards greatness.
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A True Story

Framing our understanding of STEM education to develop a suitable
context to critically analyse our perceptions of what we may assume
constitutes STEM education.

www.sino-exchange.org Presenter: Scott A. Campbell

Let me start by telling you a true story. IR ELRIH— D ELIE,

Now it may not seem relevant at first, but | | IfFE—FFIAE O] B R AIEHRE, BF
assure you itis. So, bear with me forjusta | G{RIZIFEEM¥ER. BT B
moment. FH—T.
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My Sister’s Path To Success:

* She graduated “Summa cum laude” in Finance & Economics;

* Applied for a job at the national headquarters for the largest insurance and
investment company in the country;

* Was interviewed, got the job, and started her 6-month training program with
approximately 50 other successful applicants;

* However, she was surprised to find out that she was the only person hired
with a degree in finance and economics;

* She asked her hiring manager why the company didn’t hire more people with
relevant degrees and qualifications;

* Their response was that they intentionally avoid it!

www.sino-exchange.org 3 Presenter: Scott A. Campbell
| want to start by sharing a story aboutmy | 54, BESEZ—/ X TFIHREHEK A
sister’s path to becoming a success NEHANE., ISRk EVF
businesswoman. She graduated “Summa EEBIFHAST —HME L, B

cum laude” in Finance & Economics from BihEE T EEREAESATER LAY
0 7 0N
one of the best universities in the country T 1k

and after graduating she applied for a job at
the national headquarters for the largest
fund companies in the country.

Now it was no surprise that she landed the LE, !Eﬂﬁ%?ﬁﬁt?m/—\, T%EIJ Tf_{'ﬁ
interview, got the job, and started her 6- Tk #H5K%2950 %ﬁiﬂ\lﬁ{lﬂ]ﬁlﬁ%—
month training program with about 50 EITIRT A 6 MARIRINTER, X—
other successful applicants. However, she | REAFIF., A, WwimFHEI, i
was surprised to find out she was theonly | Bl —— PN 3AEB ML A MA. A,
person that was hired with a degree in o) i B KR N LIE, A AASIER
finance and economics. So, she asked her B E L EGHEELANEEHA, 1

heiring manager why the company didn’t TR R 2 s [ 38
heir more people with relevant degrees and

qualifications. And their response was that SR XTTREL LR R B B A KIS
they intentionally avoid it! ‘?I

E— |

However, that might come as a big surprise
to many of you!
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The Moral Of The Story

The company knew that it was easier to train employees from scratch (to teach
them the current rules, regulations, & financial products) than to try and train
individuals that already had preconceived notions that ran contrary to what the
employee needed to know in order to be successful in the modern workplace.

www.sino-exchange.org 4 Presenter: Scott A. Campbell
Now what is the moral of this story? XNMEENEEEHAY

Well, the company knew that everything FE, ZASIHE, Bk AFERN

the candidates had learnt was likely no AR S TGN Y s T
longer relevant or applicable in the current SEREMEXRER, B, ti1EEY
operational paradigm of the modern B GETER RS D2

finance market. Therefore, they needed to
retrain the candidates regardless of what
prior learning they already had.
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In essence:

* Finance & Economics graduates had studied cases of past events, analyzed
multiple hypothetical models, and had the benefit of hindsight when
modeling data;

* Students had studied about policies and regulations that may no longer be
applicable to the current marketplace;

* As a result, what the students had learned, influenced their decision-making
process, and this pre-established conceptual paradigm was often detrimental
to the employee success (a flawed operational paradigm).

www.sino-exchange.org 5 Presenter: Scott A. Campbell

In essence, Finance & Economics graduates | MR E3, MR EFWRENVAEZFEST
learnt cases studies of past events, analyzed | ;3 X EHHZRGIHR, D7 S MRIE
multiple hypothetical models, and had the R A EAEKENE B R, I
benefit of hindsight when modeling data. 4h BAEER T RIS AEE BT
Moreover, s_tudents had learnt about policy L BCERIED. EiE, S
and regulations that may no longer be. | gy o amin iy 7 o0 R ISR,

applicable to the current marketplace, and M i PO
as a result, what the students had learnt XIS S MBS TR T

influenced their decision-making process, RTHIBLTA.
and this pre-established conceptual
paradigm was often detrimental to the
employee success.
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What was the cause of this perceptual paradigm?

* Many of the the Finance & Economics graduates had established a paradigm
of looking at historical data, analyzing hypothetical alternatives, and analyzing
the merits of possible solutions to historical case-studies.

* This resulted in a phenomenon known as “paradigm paralysis”.

* As a result, the company knew that these individuals were typically
incapable of effectively looking at live (current) data and making informed
decisions that would have positive impacts on wealth.

* Keep this story in mind,
because | am going to come back to it later in the presentation.

www.sino-exchange.org 6 Presenter: Scott A. Campbell

Now what was the cause of this perceptual | 17, EH4BEESE 7 X FENTE
paradigm? 7

Well, so many graduates had established a FIE X ABE A REY T —SE

paradigm of looking at historical data, _t EEFRREHEE, SHEIRHER
analyzing hypothetical alternatives, and FEAMRTR S =I5 B9 BT BE Rk

analyzing the merits of possible solutions to
historical case-studies. This resulted in a

H%E’\Jﬁtmo XFET — MR A SE

phenomenon known as “paradigm REB LR, XA EETR DS eliadt
paralysis”, a term that was coined and . AXMERT, XEAKXIR

popularized by Joel Baker. In this context TFARANHARD L EIEFFETF LRI
these individuals were so used to looking at | 2R 7%, WUE TM(IHELEREUE
historical data in depth and formulating {11731, AAMMNEREIRZE—o3

numerous hypothetical solutions that they | gyi5 LR R =R BHAFFIE®E
ended up not being able to act on anything R B N\
because they were essentially paralysed by

indecision as they tried to explore
numerous hypothetical solutions to the
same problem.

As a result, the company knew that these 2 N
7 XA SEA A
individuals were typically in-capable of !Ltt’ SIFEIXE AR R LEF R
TG L AR

effectively evaluating the live data.
N 1‘: == N ASEENEY /\ \ N
Now | would like you to keep this story in REBFEARICEZINEE, BAHR

mind, because | am going return to this idea BHEMEE TR EEXMUE,
later in the presentation.
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So let’s look at our agenda for today’s
presentation.

Now the first thing that we need to do is to
develop a deeper understanding of our own
thought processes. To do this we need to
understand our own paradigms and how
these paradigms shape our own
understandings of the how we perceive
things such as the world around us. Next,
we need to analyze the true nature of STEM
education so that we can go on and
evaluate our own educational practices...
And then we need to establish a series of
actionable recommendations to help us
start implement positive changes to the
curriculum.

So, these are the 4 big ideas that | am going
to cover in this presentation.

SETREZID: STEM EH REKMD?

Understand our own paradigms;
Analyze the true nature of STEM education;

Evaluate our educational practices to see if what we had
considered to be STEM qualifies as STEM education;

Establish actionable recommendations to implement
positive change.

Presenter: Scott A. Campbell
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Understanding our own thought process...
The very Theory of Knowledge, and how
that affects our own understandings and
perceptions is an incredibly complex
concept.

And clinical phycologist will spend their
entire careers trying to answer these very
qguestions. However, without getting into a
huge philosophical debate... Our
perceptions are like emotions in many
ways! We can let our emotions control us,
or we can be in control of our emptions...
And the same holds true for our
perceptions.

Now developing the self-awareness and
discipline that is needed to be in control of
our own thoughts is incredibly difficult...
And we got a glimpse of that in the story |
just shared with you.... but this idea also
holds true for STEM education as well.
Therefore, in a moment | continue to
illustrate this idea through a series of

SETREEID: STEM XH Kk KMD?

Big Idea #1

Understanding our own paradigms, and how that defines our cognitive
thought process, which shapes how we perceive the world around us.

Presenter: Scott A. Campbell
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guided examples that will help us BHIRENAL BB ERET R EIE
understand the very nature of our own IR 3 SR TR e
thought process... And | will also support
these examples with proven scientific
research.
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Now the big idea here is to help us
understand the very nature of our own
thought process so that we can be in
control of our own perceptions...

And when that happens, our perceptions
will no longer jeopardize the successful
development of our STEM programs...
Instead, they will become a positive driving
factor for the development of quality STEM
programs.

So, if | had to summarize this idea...
“People who are enslaved by their pre-
established perceptions will never question
the nature or validity of knowledge;
however, those who question the very
nature of their own assumptions will
embark in an inquisitive journey of inquiry
and critical thinking!” And that’s the main
idea that we want to develop and model
through STEM education.

So with that in mind, let’s start with BIG
IDEA # 1.... Understanding our own
paradigms.
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Now while everyone’s coffee is still hot, |
would like to ask you the following
question...

How many of you like a rich full-bodied
coffee? Now it sounds quite nice, and if you
are going to sit through a long presentation
you will probably want a good cup of coffee
with you right about now.

SETREZID: STEM EH REKMD?
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In a large study from the mid 1970’s it
was determined that nearly 90% of
North Americans indicated that they
liked “A rich full-bodied coffee”;

However, using blind taste tests, the
study found that the vast majority of
North Americans actually preferred

“a weak, watered-down cup of coffee
with lots of cream and sugar”.

Presenter: Scott A. Campbell

Now the reason why | asked you this is
because | want to give you a real-life
example of a paradigm. In the 1970’s there
was a large research study conducted in the
Americas and it found that most Americans
described themselves as liking a “A rich full-
bodied coffee”; however, in contrast to
what the participants believed, the study
found that most Americans liked “a weak,
watered-down cup of coffee with lots of
cream and sugar”.
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The study revealed something very interesting:

People's perceptions of what they would prefer is often
very different from what they actually want in reality,
and this discrepancy is shaped by our paradigms.

www.sino-exchange.org

Presenter: Scott A. Campbell

So, the study revealed something very
interesting. People’s perceptions of what
they think they want is often very different
from what they actually want in reality.
And this discrepancy is shaped by our
paradigms.

Now telling somebody that you like a weak
watery cup coffee with lots of cream and
sugar goes against what we believe we
should like. Whereas telling someone that
you like a rich full-bodied coffee sound like
what we should say we like, and most of
the time we are not even aware that we are
doing this. It’s a completely subconscious
response... And these kinds of dissociated
responses are shaped by our paradigms.
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Why is this relevant?

What | have found in STEM education is that
what people indicated they wanted and what
they actually wanted as an end result were
generally two very different things.

(and this was particularly true for parents and administrators)

www.sino-exchange.org 12 Presenter: Scott A. Campbell

Now you may be asking why is this MERTTgE< 0], AT A4AXEHEFER?
relevant?
9FIE, I STEM BHEH LI, A{TIAA
Well, what | have found in STEM education AT EENI S AR EN RS
is that the reality of what people think they SWMBARRNER, NFRXEME

t hat th t = sz 334 : = S
want, and wha _ey ac ually want are o I8 A BSkiE L Hmt - B ERE R
generally 2 very different things, and this is 4t £ [3] B3 AN A

T, / W\ O

particularly true of parents and
administrators... And | will return to this
idea later in the presentation.
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Case Study

This phenomenon is not unique to STEM education. It can be seen through out
history in all facets of life from: business, education, religion, politics etc.

www.sino-exchange.org

Presenter: Scott A. Campbell

So let me give you some case studies...
because this phenomenon is not unique. It
happens throughout all aspects of life from
business, education, religion, and politics!

But the ideas are completely transferable!
And they will help us understand the nature
of our own assumptions, and that will help
us when we move on to critically analyze
our perceptions of STEM education.

Fr PUE TR IR — R BT R - B A XA
RFALRM—T M. EREARLETEN
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N
=g

BXLEEIRETLT UEEN! B1E
BHEMNEERMNEBCBENAR, X
B BT R A GRSt 3 M H D AT FR 1%
STEM HEBEE.
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In the 1970s, Howard Moskowitz was commissioned
by Pepsi to develop the BEST product to better
position the company against their rival Coca-Cola.

When the data came back it was scattered beyond belief.
The data presented no bell curve or anything that could be
used to indicate what the perfect sweetness level should be.

Presenter: Scott A. Campbell

In the 1970’s Howard Moskowitz was
commissioned by Pepsi to develop the best
product. Now when the data came in it was
scattered beyond belief. There was no bell
curve that could be used to indicate what
the best product should be.

£ 20 40 70 £, EEE ZHRLER
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HEEERAORE, EOBBECAENE
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RIFAYT Mo
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The recommendations of this study stated that you
“CANNOT create the best Pepsi”.

Instead, you needed to create a series of Pepsi products
that would cater to what different market segments wanted,
even if they didn’t yet know what that was.

www.sino-exchange.org

Presenter: Scott A. Campbell

Now the recommendations that were made
by Moskovitz at the time were as follows:
You CAN NOT... And | repeated, “You CAN
NOT make the best Pepsil” Instead, you
need to create a serries Pepsi products that
would cater to different market segments.
Even if they didn’t even know what they
wanted yet themselves.

Now this idea was unheard of at the time...
So, Pepsi rejected the finding because it
went against everything their past
successes had taught them. It went against
their established paradigm!

RETRIER SR H RV T
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Fast Forward A Few Years

Moskowitz’s applies this insight to assist Prego, which had only one flavor of
spaghetti sauce at the time. Recognizing that there was no one perfect sauce, he
developed 45 different types of spaghetti sauce for testing.

Presenter: Scott A. Campbell

Now | would like to fast forward a few years
in time. Moskowitz then goes on to take his
revelation to Prego, who at the time had
limited market share in the United States.
Now in his studies for Pergo, Moskowitz
experiment with 45 different types of
spaghettis, and he found that...

METARILAS A L, ZERI4E R
A EIFT Prego, ZHAY Prego 7£
EENTHNETER.

FEfth g Pergo IR, EHTRI4ER A
45 FIAEKBMERF EmH#T 7 28,
RN
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Moskowitz discovered Americans fell into 3 groups:
* Those who liked a plain spaghetti sauce,
* Those who liked a chunky spaghetti sauce,
* And those who liked a spicy spaghetti sauce.

%

Tomat® ,}9
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S

www.sino-exchange.org

Presenter: Scott A. Campbell

People generally fell into 3 categories:
1. Those who liked a plain spaghetti

sauce,
2. Those who liked a chunky spaghetti
sauce,

3. And those who liked a spicy spaghetti
sauce.

Again, this research study revealed that
most people did not even know that they
liked, until they were given the opportunity
to challenge their own assumptions, and
this was because they were caughtin a
particular paradigm.

But what caused this conceptual paradigm
in the first place? Well, most people at the
time believed that they should like a
traditional Italian spaghetti sauce!
Because, admitting that you like something
that wasn’t authentic just didn't sound
right. However, the reality of the fact was
that most American’s palate was very
different than the average European.

So again, we see that people’s perceptions
are very different from reality and this
discrepancy has been shaped by our
paradigms, but before this time business
and customers alike were not aware of this
phenomenon!

ANBER A=X:
LALEEREBREANEERIA,
2 PLEERRBERAFEERIA,
BB ERARBANEENA

R, XWMHREE KSHAEER
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Fitt, FHNFRER, AMINEBESR
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WRATERE, Bz, SUFHEs
HRBRIREXMIR!
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As a result, companies were not innovating
because they were trapped in this idea of
“business as usual”, and “this is how things
have always been done”. Moreover,
customers didn’t even know what they
liked until they were given the opportunity
to explore different product offerings for
themselves. And as we saw with Pepsi....
They only wanted to look at how to make
the best singular Pepsi product rather than
looking at ways to innovate.

And why was that? Because the obvious
solution was different than what they had
always done. It went against their
established paradigms! And this made them
incapable of perceiving the data that was
presented to them by Moskowitz.

Rk, ASHIACH, EAMiwEE
—URERNREP, "FRERXEMY

B9, Lo, BEPEZAMEECERMT
4, BEEVSAHABCREAEN™
mo FWFHMEBTE IR EEFRHIAR
. NREEEFNEFEHRTFNE
E-m, MARIFREFNTTE.

AT AR AAEMSZN E’Jﬁ@ﬂ%jﬁ
ZE5MN—HEMNMERR. XEE T
MEEERRI! XEMNTEEBREL
MR IR A A B9 EERE.
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one-third of Americans highly preferred it.

www.sino-exchange.org
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The Result:

As a result, Prego became the most successful
spaghetti sauce company in the continental US.

NOTE: Until this research, no one had even thought of developing a chunky variety of spaghetti sauce, yet

Presenter: Scott A. Campbell

So, what was the result of this study?
Well Prego went on to become the most
successful spaghetti sauce in the
Continental United States, and this was
because they acted on the research that
was presented to them! And finally, they
tried something that no one else had ever
done before.

Now in hindsight the idea of creating
different product offerings to cater to
different market segments seams incredibly
obvious now, but this was a completely new
and novel idea at the time.

Ba, XIMPFROEREHALR?
EELERRAZERMERIIANER
MEE, XZE ARG
MARXE T 780! &E, = TH
B AR I

PEREARE, QEAE~mRDE
AEED TR EREFERE, E
XS EZ—MEHNRE.
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What Happened To Pepsi?

* In 1977 Pepsi hired marketing genius John Sculley who was
named President of Pepsi-Cola.

* In 1978 Pepsi began experimenting with new flavors.

* In 1980 Pepsi became the number one in sales in the take
home market.

www.sino-exchange.org 19 Presenter: Scott A. Campbell
Now you might ask... What happened to f)uT_T sl BEUREAT? £
Pepsi? Well after witnessing the success of TEELXHNRIIZE, BEME 7T —
Prego, Pepsi made a few changes. g&;o
In 1977 they hired John Sculley. In 1978 1977 4F, #b{1R1E 7 48 B EF], 1978
they started experimenting with new . 1’@1;‘]9% LAAFIE R 1980

flavors, and in1980 Pepsi goes on to capture = o
2 =
the number one spot in sales. So, it took a SIRGS G EHER —OAE, Fit,

while to recognize and understand their BT — ‘EXEHIEHWU\I B IR
mistake. ERETER>

Afterall, they were unable to conceptualize | 25, 1A ZERIRAIIRE A
the recommendations that were made to BN A4S XFE? A hixis
them many years earlier... And why was FIEAFS MMMV N IiZ{EzE R
this? Because the data didn’t fit into their INENAE R

perceptional paradigm of how a business
should be run.
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How is this related to STEM Education?

In all these examples we were able to see that
our internal paradigms blinded us from the obvious.

Our previous perceptions made us unable to evaluate the
actual data critically and to challenge our own assumptions,
and this was generally to our own detriment!

www.sino-exchange.org

Presenter: Scott A. Campbell

Now you might be asking yourself “how is
this related to STEM education?”

As these examples illustrate most people's
perceptions of what they think they want
and what they actually want are two very
disassociated concepts, and this holds true
to our perceptions of STEM education as
well. Our entire perception of STEM is
shaped by our paradigms, and as we have
seen, paradigms can blind us from the
truth! Furthermore, we all have very
different pre-established paradigms, and
that makes it very difficult for us to develop
a common language and understanding of
STEM education.

As a result, we often see that there is a lot
of confusion surrounding STEM, and that is
one thing | hope to alleviate by the end of
this presentation. Therefore, to address this
issue, we need to develop some common
language and understandings of STEM
education before moving on.

WA ES BB X5 STEMHE R
HFHAXER? "

IEAmX LBl Fr R BBAIBAHE, KEBEA
STA N B 2 BB AFIKREEM
LHEERANEE B RBEAME,

X IERF RN STEM HEMEE. &K
{133 STEM B9EAAEIZ B BATHY B HAE
NBER, FNENFAEZIN, TXs
AN mAR! s, FMEBEIES
ARIPMEEIASER, XESRIR
MR RIT STEM BB HEES FIIER.

Eity, HNEEEFDEL STEM FRZE

X, XERAEENEHERNBEDN
— =, Bk, AT @R NEE, T

NEEAELEERHEZ IR B—LEXT STEM
BHHEENES IR,

© Sino-Exchange {FIME1EATR)D

Page 24 of 154

Hua Quan Village {fER/\FT)




Presenter Notes: Is There Still A Future in STEM?

SETREZID: STEM EH REKMD?

w2 Is There Still A Future In STEM?

But what is a paradigm?

* According to the dictionary a paradigm is pattern or a model;

* If we look at paradigms in more detail they are sets of rules and
regulations that “establish boundaries”, and these rules then

describe how to be successful within these boundaries.

www.sino-exchange.org

Presenter: Scott A. Campbell

But let’s talk about what paradigm is,
because | have been using this word a lot.

Now according to the dictionary, a
paradigm is a pattern or a model.

And this definition doesn’t give us a lot of
information! But if we look at it in more
detail...

According to Joel Baker, paradigms
essentially establish boundaries, which a
pattern does! They also gone on to tell us
how to be successful within the boundaries
of a given model.

Now with this in mind, | would also like to
quickly review a research study that was
conducted by Thomas Kuhn who
researched the effect of paradigms in
science.

BIETMKKIRTARER, BARE
FRTREREANE.

RFFEMGOE, SEAR—MEXFR

it
EXPMEXFRABLEBANRESER! B
REANEFHBE -

RIFEFR NefiE, SERARERE
NS, mRAREXE! tiliEE
IFEANINETE 2R E R R RS Bl N BUS AY
Mo

ZRFIX—R, FHBPREEFR T
D ERFHTHN IR, R 75E
HAERZ R,
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Thomas Kuhn made an interesting discovery with his
research into the effects paradigms in relation to science:

* |In essence he found that paradigms acted as filters which screened
information from the scientist’s mind.

* Information that supported the scientist’s perceptions was easily
accepted, but with some of the data, scientists had a difficult time
accepting the results. Why was this?

* Because the data did not match the scientist’s preconceived
perceptions created by their own pre-established paradigms.

* Sometimes data was ignored, sometimes data would be distorted until
the results fit their paradigm, rather than except the fact that the data
was an exception to the rule. And in some extreme cases the scientists
were “physiologically incapable of perceiving the unexpected data”.

Presenter: Scott A. Campbell

Now Kuhn made an interesting discovery. In
essence he found that paradigms acted as
filters that screened information from the
scientist’s mind.

Information that supported the scientist’s
perceptions was easily accepted, while
information that conflicted with scientist’s
perceptions was often ignored. And why
was this? Because the data did not match
the individual’s pre-established paradigms

Now sometimes the data would be ignored,
sometimes it was manipulated to fit within
what was expected, and sometimes....

And | quote “the scientists were
physiologically incapable of perceiving the
unexpected data” and we saw this with
Pepsi. They were unable to accept data that
was presented to them because it went
against their paradigms.

Essentially the board of directors was
“physiologically incapable” of accepting
the new data, analyzing it, and drawing
conclusions for themselves, because the
data that they were presented with did not
fit into their pre-existing conceptual
paradigm.

WEERRT —1MHENEI. NER
EiF, AISEER 7 LIRSk
P ERNER.

XFRNERBANEEREZHIER,
SRR MR E B THZ
o ATAREF? FAFIES DA
TR ALE.

AR NHESWARE, BRI
UFT &I, BR-.

BEIRT BERMNEELE ETERME
SNVEERT, BINEBET RS LEERT
X—mR. AR ZRT LM
1B, RAXEE T HAER.

MABR LS, EFAEEE R
BEXEEGE, WHETO, FEOE
HEE®, RAMINPMRSHEEATE
eI T AR,
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And this happens with STEM education as
well. Our paradigms often prevent us from
taking a moment analyze and evaluate our
own assumptions, and as a result, we
become trapped within “the established”
boundaries of our paradigm.

We never question the nature of our own
thoughts, and this is important for us to do
as teachers as we need to question the
nature of our own knowledge. But more
importantly, we need to move beyond a
rudimentary knowledge of what STEM so
that we can develop a deeper
understanding of true nature STEM
education by questioning our assumptions
by challenging our pre-established
paradigmes.

STEM # B th 2k, FHNINSERELE R
LEFR AR [B) AT B 2 A9 RIE,
Eit, FHM#EEAETRNBEE HRRA,

BIOMNARREECBENAR, XWHHK
TMEARITRIZREE, RARKNS
FREBECHIRNAR. EEEENE,
BNBEBH STEM NEAXRFR, BEMR
RRMNOBR BRI EELASSE
R, BAIAREERAHIER STEM HBEH
EXAR.
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Big Idea #2

Developing a shared paradigm of STEM education to provide a suitable
context for critically analyzing our perceptions of what we assume

constitutes STEM education.

www.sino-exchange.org

And that brings us to BIG IDEA #2 where |
would like to develop a shared paradigm of
STEM education with you.

Now so far, I've warned about the dangers
of paradigms, and now I’'m saying that we
need to develop a shared paradigm.

But what we want to do here is to develop
a shared understanding of STEM education
in-which we can use develop our
discussions. But more importantly, we want
to build a common framework in-which we
can use to critically reflect upon and
analyze our own assumptions.

And | want to emphasize those keywords
again: “critically reflect” and “analyze” our
own assumptions.

Afterall, in the previous examples we’ve
seen the dangers that pre-established
paradigms can have when people allow
their preconceptions to control their
thought process. Therefore, we need to
develop a culture of life-long-learning, that
will foster inquiry and critical thinking...

so that we constantly question the very
nature of our own assumptions. To
challenge and validate the integrity of our
own perceptions, and that’s the reason why

Presenter: Scott A. Campbell

XEERMNTE TEPRET, FE
ﬂ%ﬁ—@ﬁﬁ—ﬁ%E%SEMﬂ =
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FERIAL, RELELHTERNRE
fe, MERERNE BINIFTELR—
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ﬁﬁMTLiummEkﬁﬁSEMﬂﬁ
FEEER, BT IMAEEP#HTT
®. BEEEENE, RMNBFEEI—
HEIMAEZR, EXNMERSF, BT
Mﬂﬁﬂ&uﬂ%ﬁﬁmaamﬁ&o

BAEEXGRIFXEEE: HH &
,uﬂﬁﬁﬁ&MQEMEWO
EeE, AREABIFH, BINELET
TéAMﬁﬁ%MM%AﬁEmMA
HIMBIA B4 ER, MABRSZSER
RESTHRABR. Fib, BNEER
F—MEGZINL, EFRT M
I B
Fit, FEMNAERLEE CRIZHAR,
EABEIERTE S BRAATE N, X
MEBMNBELRE STEM HE I E A
SERBEE .
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we want to develop a common perceptual
paradigm of STEM education.

It isn’t to tell you want to think, but to help
you think about how you think. Therefore,
we want to develop a paradigm of critical
thinking and analysis, and not a paradigm
of ignorance, complacency, and blind
acceptance!

XA ERREBEDE, MEHYREE
BCHE%. i, RMNBERR—M
HHMHEBEMDFESER, MAZET
. BimilE B EZAER!
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What is

STEM?

www.sino-exchange.org 24 Presenter: Scott A. Campbell
So, let’s talk about STEM! But more B4, IERMNFKKSTEMIE! BESFE
importantly, what is STEM education? NE, HA4ESTEM HBE?
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A Brief History Of STEM

How did we get to where we are today.

www.sino-exchange.org 25 Presenter: Scott A. Campbell

Now to answer this question we do needto | IR7E, A 7T EZEXNEIE, FHAIHLE

review our own history. We need to EOmM—TRIBCHNHEY. BRI1E%

understand where STEM came from and EE T M STEM BSREME HHATRE
why it’s important in the first place. G
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Although STEM would not exist as an acronym for nearly 40
years, the events that inspired the STEM movement originated
with earlier developments in science.

* On October 4th, 1957, Sputnik 1 was launched into space;

* This initiated a space race between the Soviet Union and the United States;

Although the Soviet Union would dominate the early years of space exploration, the

USA would eventually surpass the Russian Federation;

On July 20th, 1969, NASA landed the first maned spacecraft on the moon.

* Innovation in space science continued with the construction of the International

Space Station which began in 1998.

As such, the international space race would have a profound influence
on the development of STEM education which would endure for

decades to come.

www.sino-exchange.org
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While the acronym for STEM would not
exist for many years, the events that lead to
its creation are as follows:

On October 4%, 1957, Sputnik 1 was
launched into space, and this event
initiated a space race between the Soviet
Union and the United States.

Now during early years of space
exploration, the Soviet Union did initially
dominate the space race, and | could cite
numerous examples; However, through
perseverance, the United States would
eventually surpass the Russian Federation.
And this happened on July 20", 1969, when
Neil Armstrong and Buzz Aldrin became the
first men to walk on the moon.

However, you can see that it took 12 years
for the Americans to really catch up and
surpass the Russians. Now innovation in
space travel did slow to some extent after
that but we did still see it continue. And in
1998 we saw the launch of the first module
of the International Space Station were
different nations starting to collaborate in
space for the very first time, and you also
started to see the idea of STEM taking hold
internationally at this point as well.

B STEM N FHESERZ FREAR
HFE, ESRHEUENEHFDT:
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WE, EXTRENRVILE, HEH
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W&, EBEAMNAREBD CESEE, 1998
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Therefore, the impacts that the space race
had on education was profound because it
sparked our curiosity and fueled our
ingenuity! And you will see the effects of
this point in history resonate for decades to
come.

Flt, REZENHENF WIS RZT

B, BACHETINMNFED, BE
TEMLEND! R=FE, X—hE
RZI BRI ERKILHE ARG,
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The Space Race of the 1950’s and 60’s united the entire

country behind a common goal,

which helped the country

foster an era of innovation for the United States.

* This also led to the development of excellent Vocational and Technological
Education (VTE) programs in the 70’s and 80’s.

* This timeframe marked the height of corporate R&D in the USA, until 1997
when the “share of business in research” began to decline.

* However, the educational programs that were developed earlier continued
into the 90’s, but eventually stagnated as teachers got older and retired.

* The late 90’s saw the peak of the VTE
of SMET which evolved into STEM.

programs along side the development

Arora, A., Belenzon, S., Patacconi, A., & Suh, J. (n.d.). The Changing Structure of American Innovation: Some Cautionary Remarks for Economic Growth. In The
University of Chicago Press Journals. Retrieved from https://www.journals.uchicago.edu/doi/full/10.1086/705638
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Now the space race of the 1950’s and 60’s
essentially united the country behind a
common goal, and this led to the
development of excellent Vocational and
Technological Education programs or VTE
for short in the 1970’s and 80's.

Now this timeframe also marked the height
of corporate R&D in the US as well... Until
1997 when the share of business research
started to decline.

This was also coupled the fact that many
teachers who were part of this initial wave
of educational innovation were also
approaching retirement age. Now the VTE
programs did continue well into the 90’s
when they reached their zenith, before
starting to decline, and this was also about
the same time that corporate research in
the US also started to decline as well.

Now these 2 issues are completely
unrelated to one another, but they will have
a compounding effect on the US economy,
innovation, and education.

As a result, the economy and many VTE
programs peaked in the late 1990’s!

WTE, 20 4 50 £ 60 FRAIARZ
EREATBERAZE— HRENE
PRIEE, XSET 20 e 70 FF 80
FRUEFNIRIVFTAKEIME (&R
VTE) BIARE.

WE, X—iERBIREESFE S
EHEE - HF 1997 &£, FIHEL
BEFFIE T o

b5, FESE5X—KHE CIFHIED
thigimRIAER . T, VIETMBE#SE
BEIFEE 90 £, HMEMHLE TN
g, REFHRFE mMXtEEELV
MRBFEFERER .

WE, XENE@ELTELER, BEE
B ERRF. SIFNHETLEES
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Ft, 25 1F% VIE I H 7£ 20 t42 90
FRARIAE T Tl !
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* By the early 2000’s, multiple governmental reports indicated that the United
States was trailing behind other countries in student proficiency in critical
sectors of the economy in the fields of ST.E.M.

* In 2001, Judith Ramaley, who was the director of the National Science
Foundation’s education and human resources division, officially introduced

the acronym STEM to the world.

* In 2005, the U.S. National Academies put out a report titled “Rising Above the
Gathering Storm”. This report revealed that the U.S. proficiency in STEM was

still trailing behind other countries.

* The number of criticism of STEM continued to increase as America fell further
behind other nations, and in 2008 Georgette P. Yakman introduces STEAM to
address perceived shortcomings with STEM education.

www.sino-exchange.org
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So, by the late 1990’s many VTE programs
that schools offered were starting to
stagnate, teachers were approaching
retirement, and business were not
conducting as much R&D as they had done
in previous decades, and all these factors
would put into motion a series of events
that would have a profound effect on the
US economy, and subsequently education.

By the turn of the century multiple
government reports were indicating the
United States was falling behind in sectors
that were critical to the economy...

Now not to state the obvious, but the fact
that students in the US were trailing in
these sectors was bad for the economy!
And this really illustrates the idea that the
goal with STEM education was to ensure
that the nation would continue being a
global leader in innovation. So, it really
comes down to the need of any country to
protect its own economic interests, and
more importantly... to protect its own
national sovereignty.

Therefore, in 2001 Judith Ramaley formally
introduce the acronym that we know today!
Now | would argue that “STEM” was really
just an extension of the VTE programs of

Eith, 7 20 {42 90 FREK, FKIR
HEFSL VIE LB FeREm, FUMELE
BRIK, Nz HE &L TEI RS
BLEZHME, TERXERERHSSIX
—RIEH, WEREZXFNEENRE
PRI

ES

AL Z T, ZMBUFREZRR,
EAENKEFEXEZNIEERT
RNENREMBNNEE, BXEFE
XTI ERNELNEFAF !
XHASLIR AR T STEM BB M B 2R E
KREER AR EERTSE . B,
PRE K, FAIEREFEERIPFECH
ZFHw, FEEEMNE RIFEBCHE
K EN,

Eitk, Judith Ramaley 7& 2001 fEIF 3
H 7 IS RIrAEN E T a0
MEFKINA, “STEM'SLFRERE 20 tHg
70 FEARZE 90 FEX VTE IN H A ZE(R; SR
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the 1970’s though the 90’s; however,
there’s was one big difference. Vocational
programs ranged in nature. Some were
aligned to the development of job skills for
a general labor, while others geared
towards critical sectors in the economy
such as: civil, computer, and electrical
engineering. As such, STEM was not all
encompassing of the VTE program
offerings. Instead, it took the best of what
those programs had to offer. And when | say
the best, | mean the attainment of rigors
academic learning outcomes and standards,
and as a result, aspects of Project Based
Learning were popularized and brought into
mainstream education.

However, by 2005 another report came
which revealing that the student in the
United States were still falling further
behind other nations, and this wasn’t what
we wanted to see. Now only 4 years had
passed since STEM was introduced, and
that is not enough time to see the effects of
a long-term strategic policy; however,
people are often very impatient, and they
started criticizing the STEM framework
because it wasn’t producing results. More
specificity it wasn’t producing results as fast
as what they wanted!

Then in 2008 Georgette Yakman introduced
STEM derivative that she called STEAM to

ﬁ—AﬁkME%oﬂw%Eﬁﬁ
u#oH¢ e 5@ e TR
BEARME—E, A —LNEm@ERE5H
FEEER], WM AR, HEHMBER
T#. Eitk, STEM FARE VIE RENE
BAE. Bk, AT XLEEPTHE
REMNRTFNORE. YFHRERTHI
%, FIEHBIRE IR EREIRR
MErfE, Fit, ETMEMNEIFEETR
HMANERHE.

SR, #2005 F, B—MREE®, =
ERZEMRATEEETEMER, X
ARENFEEDN. WE, STEM #HH
R4¢,LETEUEﬁk%&%ﬁx
IR, R, AMFEIERE NmLL,
MAIFFIEHETE STEM 1BSR, EAERE~
AR, FREEKMI, bﬁ SH &AM
BERPBRERIE=E LR

2008 £, Georgette Yakman #tH 7 STEM
LTHE M, WiRZ A STEAM, DUER

address a number of perceived STEM (& thgg—Lt Eﬁﬁﬁj&ﬁﬁ FE A
shortcomings in STEM education, and | R STEM* i B 5k o AR 2
really want to reiterate this notion of
“perceived shortcomings” with STEM....
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What’s Wrong With STEM?

Should we teach STEM or STEAM or something in-between?

www.sino-exchange.org
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So, let’s look at what's wrong with STEM?

A, ILFATEE STEM FAla#?
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* To school administrators;
* To K-12 educators;
* To corporations

www.sino-exchange.org

* To, industry professionals that are in the STEM sectors;

sSTP

30
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STEM means something very different to a variety of
stakeholder groups. For instance, STEM means one thing to:

* Government (or to the sovereignty of nations — keep this in mind);

« iy
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Well STEM means something very different
to various stakeholder groups.

For instance, STEM means one thing
to governments, particularly as they
look at ways to develop a stronger
economy, but also as a tool to
protect their national sovereignty.

It also means something to industry
professionals in strategic sectors
that are critical to the economy.
Again, it means something very
different to school administrators
who look at it as a way of boosting
student engagement and increasing
school enrolment, and this is
particularly true of private or
international schools which are not
publicly funded.

To K-12 educators who look at STEM
as an educational framework.

And it also means something very
different to corporations who look
at it as a market opportunity with
some of the best financial returns in
the industry.

Therefore, we come to one of the more
recent problems with STEM education.

STEM X$ R [EIRY A 25 18 X R SR I =Rk
EIFEARRERNERA,

540, STEM XJBURFRIEEKE—
H=E, FiEEMFHREARE
SR AT AR, ERtBER
FERFNHIA,
1X X X X 42557 K BB B AV RS 3D
AT LEVATHEERX.
B, NTFEREEARRI,
XEHREEEABNERE, M0
BHEANRESZESERENRES
NFRP—FHR, MIELAHE
L] f INVACIAES (=2 oy o= (1] 8
B0 STEM A B ESRA K-12
BILEE.
NFRLEFEEMARF TV HRE
W55 BRI SHA SR

B, XBEREFEEARNE
1\%’—0

Bt FH1PBEF T STEM HE &L —
()L STEM HB B ZWTE 8 T &5 F

#H, MAERHEENE, XTPEMIEAES
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The monopolization of STEM education for
financial and not educational gains which is
creating an unsuitable educational model...
that if left uncheck could seriously impact
the future of STEM education.

Now you might think that | am going to say
that “corporations are evil” or you might
already feel that way after seeing your
school budgets eroded away by expensive
educational products. But that’s not the
point | am trying to make. These
corporations only responded to a need
within education, a need that we ourselves
have created. And this, in part was because
teachers were asked to do something
without being given the proper support or
resources that they needed to implement
such a grand vision. Therefore, the
problems that we face today were created
collectively by our society at large. But
regardless of how we got here... we need to
start looking at ways to solve these
problems together.

BE—MAESENHERN, WRAMA

=, TTRESERE STEM HERR
*.

PAERTESINARBIRENZ ASZ
TR, SFEEEIGROBESRRM
TIRMNERMERE, RUEKEELF TX
MRS, EXAERBEREANUR.

XERNTRAZEN T HEREBRIFEK,

XEEMNBCLIENTR. XE—ERE
K ERHEABIRMNEERERBHEIL
FEXF— MR R =TRG5S
FRABR T —EEE. Flt, Al
SREEEEERMNEN LS HEE
PREY. ERERMNBIETERX—F

By BANEF BRI FHH R RRIX L
[ TT %
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It’s widely accepted that the acronym STEM stands for:
“science, technology, engineering and mathematics.”

evaluaton
S ynthesis

application

understanding
knowledge

www.sino-exchange.org
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Now it’s widely accepted that the acronym
STEM stands for: “science, technology,
engineering and mathematics.”

And | don’t think anyone would argue with
that! It seems that everybody knows what
STEM is! But most people don’t seem to
understand what STEM is based on how
much confusion there is surrounding STEM
and all its derivatives. So let me delve into
this idea.

Now | think most people are aware of
Blooms taxonomy, but if you don’t —
Blooms taxonomy is a classification of the
different levels of thinking or cognition. This
is where knowledge is placed at the
bottom, and as we develop our
understandings, we can start applying what
we know and eventually synthesize and
evaluate the results of our own thought
process.

And | think that this is important for us to
stop and think about. Everybody has
knowledge of what STEM is, but very few
people have a deeper understanding of
the true nature of STEM or what it should
be! And we as educators we know that
there is a big difference between
knowledge and understanding.

WE, AMIEBINAGEE STEM KR
2. BA. IR

BERBASTIER! UWFEEDAL
HIE4Z STEM! BEXZEHALFEFHFAR
BRI+ 42 STEM, XZ2RTE % STEM
REFFELTEMREEZ, PrPOEFIRAN

MR—TEXNEE.

MEBRERZEABMEFE B DX
%, BUNRGBRAMENE—m S mET
RN A EBLESIAFKFR DK,
Xt IR E TRENMT, HEAN
KRIEMET, FOTIAFBN BEAFT
MER, HRASZEMHEEMNECE
ETRENER.

FIANAXHBATKRREE, BEETkR
B, SPANEMET AL STEM, {E1R
DE A STEM HELARH ENIZET
LBERANN TR EARE LIRS,
FNFEsRFIER 2 BERANX

Ao

© Sino-Exchange {FIME1EATR)D

Page 40 of 154

Hua Quan Village {fER/\FT)




Presenter Notes: Is There Still A Future in STEM?

SETREZID: STEM EH REKMD?

Therefore, we need to move beyond the
rudimentary knowledge of what STEM is
and challenge our own assumptions, but
before we do that, let’s look at some of the
criticism that have been made of the STEM
framework.

Eit, FAIEEB# STEM B9EAENZ,
HEIATE R, BERMXEER
Z 8T, IEFHRNBFIT STEM {EZEH)—LEHE
7,
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Yakman in 2006 (Yakman, 2006).

www.sino-exchange.org
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Vince Bertram, President and CEO of Projects Lead The Way (PLTW),
believed that critical thinking was essential to the successful
development of a STEM program (Deanglis, 2020), but other
influencers did not believe that this alone was enough. As a result, this
led to a number of STEM derivatives such as STEAM by Georgette

Deanglis, S. F., 2020. Why STEM? Success Starts With Critical Thinking, Problem-Solving Skills, s.1.: Wired Magazine.
Yakman, G., 2006. STEM Pedagogical Commons for Contextual Learning: How Fewer Teaching Divisions Can Provide More Relevant Learning Connections., s.1.: s.n.

32 Presenter: Scott A. Campbell

First, | would like to direct you to comments
made by Vince Bertram who indicated that:
“That critical thinking is panicle to the
successful development of a STEM
program”.

However, other educators didn’t think that
this was enough, and this led to Georgette
Yakman introducing an educational
derivative known STEAM, which I’'m sure
you are all well aware of!

Bk, HBEIRNEA Vince Bertram AT
i, fikm: XApHFIMERLER STEM
WSPaBYPEw A S 48

AR, HMEHE LEBEIAAXERTE,
X SZ{ Georgette Yakman #EH 7 —FhZ
A STEAM IHBLTE~ M, BABER

HIRFR!
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Meanwhile Roos indicated that we should be promoting a new STEM
structure that he called STEMMA which includes the arts, humanities,
and management skills into the traditional STEM framework :

“It is only through the humanities that we will increasingly recognize
and build on what we humans uniquely are. It is through STEM plus MA
progress that we have the chance to become practically wise”

~Roos, 2015.

Roos, J., 2015. Build STEM Skills, but Don’t Neglect the Humanities. Harvard Business Review, 24 June.

www.sino-exchange.org 33 Presenter: Scott A. Campbell

Meanwhile Roos believes that we should 5ivER, 28mAk, FTORIZ#E —
promote a new structure that also includes | fh¥rpysE4y, HPtEIFZEARAFMANE
the arts and humanities stating that: “It is Bl HEz: “TEE5EiT STEM il MA £
through STEM plus MA progress that we . BNAENLSTELSTRS,
have the chance to become practically
wise.”
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Feng, J., 2017. [Observation] STEAM teaching and learning, Beijing: s.n.

www.sino-exchange.org
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Furthermore, a translated article from Feng criticized the pedagogical
approach to STEM education saying that:

“STEM education is only concerned about the project itself,
while ignoring the concern for the person”

~Feng, 2017.

And this one criticism explains why China has adopted its own
interpretation of STEM + ZEREB.

Presenter: Scott A. Campbell

Furthermore, Feng goes on to criticizes the
superficial nature of STEM indicating that
“STEM education is only concerned about
the project itself, while ignoring the
concern for the person”, and this criticism
explains why China has adopted its own
interoperation which they refer to as STEM
+ [su zhi jiao yu] which essentially means
STEM plus quality moral education.

gLk, DIRHLTET STEM MIRkEA AR, #5
HSTEM BERXUMBEAS, M2
TN AFKL, X—HTEEET A
2HFEXA7T BCHESE, 1R
Z A STEM+[sUzhijido yU], AR EEKE
STEM Sl L RFREEHE.
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%2 Is There Still A Future In STEM?

Global Agenda  Education, Skills and Learning  The Digital Economy  Artificial Intelligence

The way we teach STEM is out of date. Here's how we
can updateit

www.sino-exchange.org 35 Presenter: Scott A. Campbell

Even the World Economic Forum has called | % R 25518 It FEIF X STEM #( B i3
for reform in STEM education. Indicating T E, RRBATENIZT K STEM
that “we should also expand the scope of | 1435 I FFAR S A ST FO R X

STEM education, to ensure that students HTMS . RFFBCEER, NE

learn to evaluate and respond to the - N R N .
. ) pe FIXUE TP TTRE LRI b STEM 5B %
social, economic, and political k3%

consequences of their work.” Now all these
examples illustrate some very critical views
on STEM education and presents a grim
outlook for the future of STEM. So much so,
that these criticisms might lead you to think
that there is no future in STEM education.

But | don’t believe that! BFA1EE!
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This has created a vastly confusing landscape for educators
and administrators alike as there is no longer any common

e STEM

* STEAM

* STEMS

* STEMMA

* eSTEM + eSTEAM

Tran, M., 2015. Countries with High English Proficiency Are More Inno

www.sino-exchange.org

perception or language of what STEM means anymore.

» STREAM (adds “reading” and/or “research” and “arts”)
* STEMM founded by Dr. Steve Meyer, & Rev. Jon Gerdts

vative. [Online]
Available at: https://hbr.org/2015/11/countries-with-high-english-proficiency-are-more-innovative Page 1 of 6 [Accessed 5 2020].

Presenter: Scott A. Campbell

Now while these criticisms are valid. They
didn’t solve the problem. Instead,
numerous STEM derivatives were created
to solve a problem, without understanding

And this has created incredibly confusing
landscape for educators and administrators
alike...

But the worst part is, because of all these
STEM derivatives there is no longer any
language or common perception of what
STEM is anymore! And that has made the
problem even worse.

So, let’s look at some of the popular
acronyms.

e We have STEM.

e We also have STEAM which adds
creativity through the arts, and |
think everybody already knows
these two acronymes.

e We have STEMS which recognizes
the importance Social Sciences by
adding the S at the end of the
acronym.

e STEMMA which adds Managerial
Arts and was first proposed by
Harvard University.

what caused the problem in the first place.

Y, REXLEMITZHRN. MBI1%
BRARRE. Bk, FL STEM 12
AT RREEMEELN, MAT BRY]
=T ASET B,

XGHE TEETNEEEERT AR
X EFHI A=

EREENZE, BTAEIXLE STEM £74
¥, AEEEEES X STEM A9EREIA
! XEFEFEAEMTE,

Fr X,
18
o 17 STEM,
o K E STEAM, TRITE A
MEES, BAEESNDAEEEIX
[ FICAEIR
o FKA1E STEMS, EEIEHFE
TBENRERMS KIANRMHESR
FHEEMN,
e STEMMA HEINTEIEZ A BEE
BRFEXREL.
o TR, ?*/ZTI]’EGSTEAM TIANR
E'Jiiﬁyuﬁ BENIHIEE M,
—/\Eﬁﬂ’]%{? Tran #17

URNKEBE—LRITHES
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Next, we have eSTEAM which
recognizes the importance of
developing English Literacy skills,
and this is important concept that is
further substantiated by research
that was conducted by Tran who
indicates that “countries with high
English proficiency are more
innovative as they have access to a
wider breadth of current research
material from the global
community” (Tran, 2015).
Therefore, this idea of including an
ESL focus in STEM education is
important concept that will help
students in none-English speaking
courtiers develop the skills they
need to access a wider range of
research materials.

This leads us to another derivate
know as STREAM with adds reading
and research to the STEM
framework.

And finally, we have STEMM with a
double M which was created by Dr.
Steve Meyer and Revant Jon Gerdts
who add the values of Christin
Missionary to the mandate of STEM
education. This also ties in with the
idea that the World Economic Form
had, but from a slightly religious
stand-point, and also corresponds to
the ideas that the Chinese had by
combining with STEM with [su zhi
jiao yu], or quality moral education.

R —HIUEL T X—=, Tran
fEH TiE 7J($I_JEI].%—(EE'AIJ¥FT
M, B A XM E RIS 3X
BE ZHHRIHRTE

(Tran, 2015),

FLE, 7£ STEM HEHHAN ESL E
RRER—ITEENHS,

B

BAFREHEMNFERRREE 2
R MR ET B AR RE -

XAEFATHLE T A —DHEIRA
STREAM BY£T44%), B4 STEM 4E
ZRIEIN T SR FAR R

&aE, BIBE—1THEXM B
STEMM, B Steve Meyer f8+#0
Revant Jon Gerdts €&, {14
Christin Missionary B9/ {EXL 7N
Z| STEM HEMESF. Xth5it
RAFESHNIESHEER, EM
— M EHE R E=REENARX
E, L5HRENE STEM S(suzhiji
oYU REEEHEHEEENE
S

© Sino-Exchange {FIME1EATR)D

Page 47 of 154

Hua Quan Village {fER/\FT)




Presenter Notes: Is There Still A Future in STEM?

SETREZID: STEM EH REKMD?

w2 Is There Still A Future In STEM?

| would argue that all these criticisms of STEM are not directed
at the educational pedagogy of STEM education itself, but actually...

Address evident shortcomings or failings
of poorly designed projects or curricula!

www.sino-exchange.org
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Now | would argue that these criticisms of
STEM are not actually directed at the
educational pedagogy of STEM itself but
address evident shortcomings or failings of
poorly designed projects or curricula!

So, let me summarize everything here for a
moment.

All these comments indicated a lack of
creativity. A lack of meaningful
connections with the human or social
aspects of what we do or why we do it,
and that STEM places to much emphasis
on the act of doing instead of on reaching
the desired learning outcomes. However, if
we look at careers in STEM, which we will
do in a moment, you will see that these
shortcomings are critical aspects of what
these professionals do on a daily basis!

And for that reason, | believe that all these
criticisms of STEM education are invalid.

WEFINA, XL STEM FIHLIESERR
HARZEXT STEM KRB EXFEL, T
EFNNE TR AT B SURFEA R B R

BRI !

PR, IEREBE—TRXENRERE.
PR XETHRERR AR Z g . 53
M RSFIEE AT ABRMAIA KT+
KATHRZBERXHEKR,

STEM FEENWITHE), MAZEEHERN
FIER, R, MREAEE STEM B
R4, MERAXLERIEXLES

WALHEIENXETE!

Eith, FIAAFEIXLST STEM HE Rt
TSR AT .
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These criticisms address shortcomings in
the development of STEM projects or curricula
which are either inadequate, inappropriate, or
completely misrepresent the true nature of STEM.

Presenter: Scott A. Campbell

Because all these criticisms address
shortcomings in the development STEM
projects or curricula which are either:
inadequate, inappropriate, or completely
misrepresent the true nature of STEM
education. That is why | have chosen to
continue use the word STEM instead of
STEAM or any other derivative that might
be trending in the current marketplace.
Because at the end of the day, the
development of these derivatives has only
served to further complicate matters! While
also adding uncertainty and confusion to
our understanding of STEM education.
Moreover, this has distracted us from
solving the problem at hand, which is
understanding the true nature of STEM
education, and ensuring that what we are
doing in the classroom, such as designing
projects and curricula, do in fact support to
the desired learning outcomes.

M B XA TEERY K STEM I B 3R
B A HARE, XEREBEAR: K
. NEY, EATEEM T STEM #H
BMELMR. Xpa A EFEg%
L5 STEM 1XMa), A2 STEAM T
FEAEMTRELRT TS LRITHETE
Fih. EARRER, XELTAE ST

I ASFEEBH—TELRML BFDS
AT STEM HEREBIEIN T AHE M
MEZ, Bboh, BT BN BAF
SLelBAER S, BNIEAR STEM HE A
B, FHRERNEREE LR ES,
WRITI B AREE, KPR L EITEAE R
SRR EIF.
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What Is STEM?

www.sino-exchange.org
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Redeveloping our conceptual paradigm of STEM education.

Presenter: Scott A. Campbell

So, let’s start thinking about what STEM is
and really develop upon our conceptual
paradigm of STEM. Because with all the
confusion surrounding STEM, we may not
actually have a deep enough understanding
to be able to properly define the true
nature of STEM education. But more
importantly, we need a clear and concise
definition STEM that we can use to evaluate
and assess our own teaching practices.

R, BT HRBEHARZ STEM, F
HIERXRIAH STEM e, AAE
2% STEM MPT A R, HAISCFR LT RER
REHEBRARIER, TEEHREX
STEM HEM AR, EEEEMNZE, A
BE—IEMWEDER STEM EX, FAH]
R SRIHE TSR B SR EFS:

B
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“STEM education is an interdisciplinary approach to

learning where rigorous academic concepts are coupled with

real-world lessons as students apply science, technology,

engineering, and mathematics in contexts that make

connections between school, community, work, and the global
enterprise enabling the development of STEM literacy and
with it the ability to compete in the new economy.”

~National Science Teachers Association (NSTA)

www.sino-exchange.org
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| really like this definition of STEM because
it upholds the original ideals for STEM
education that were introduced back in
2001. So, lets read through this definition
together.

“STEM education is an interdisciplinary
approach to learning where rigorous
academic concepts are coupled with real-
world lessons as students apply science,
technology, engineering, and mathematics
in contexts that make connections between
school, community, work, and the global
enterprise enabling the development of
STEM literacy and with it the ability to
compete in the new economy.”

WOW!

This definition is very verbose, and it’s hard
to unpack because it’s so dense. So, | am
going to highlight a few key words here:
e interdisciplinary approach
e rigorous academic concepts
e real-world lessons
e apply science, technology,
engineering, and mathematics in
contexts
e to compete in the new economy

BENRERSTEM HEX, BATXHE
2001 5| \BY STEM HEHIRVIEE.
PRI, AEBAT—ERB XA E X .

“STEM B2 —MEERNFEITIE,
ERAFAES SRR RERLS
&, FAEBRE FA. IERNEEN
BFER. #X. TERMEKRAS W 2 j8)
BEBER, MR STEM ZXHMER, 3+
BRNEFEFHRSE. "

!

XNEXFEETK, MEREREESE,
FAAEKREBET. Blt, HFAEXER
EYIRE S b

o BERIITA

o EMFAER

o EMAHZIHI

o HEEBHNARZE, FHA. I

FE
o EHZFTES
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e Now as | have already mentioned,
STEM is linked to economic growth
and national sovereignty, and we
can’t forget about this connection
because this is really the main
driving force at the government
level for STEM.

However, this definition, great as its... is
hard to take in all at once. Therefore, let’s
try simplifying this definition before moving
on.

o IFWHELRREM, STEM 5&5%
BRMERENETRX, FAIREE
SICXTERR, E AKX EE
FEEHED STEM WERHE.

A, XPMERIES - RE—TFH
B2, A, A#EzH, ERNLE
XN EX .
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ey

Our working paradigm of STEM,

STEM solves real world problems using science,
technology, engineering, and mathematics!

\

www.sino-exchange.org
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but we need to add more depth to our understanding of STEM!

Presenter: Scott A. Campbell

STEM solves real world problems using
science, technology, engineering, and
mathematics!

This is the simplest definition that | can
make to define STEM, and | have never had
anyone objection to this definition.
However, as | mentioned earlier, paradigms
establish boundaries, and these boundaries
shape our perceptions.

Now conceptual paradigms are not
inherently bad, unless they limit our ability
to see the obvious, and that is what we
need to do right now.

Currently our paradigm, which | have
represented by a red box is incredibly small,
and this is going to limit our understanding
of STEM. Therefore, we need to add a bit
more depth.

So, lets expand upon our understanding of
STEM education.

STEM FARIZE . FR. TREMEFHER
PS5 A Ay [a) !

XEIHEL STEM THIREEMNEX, N
ABAEARMERXNEN . R, MK
RIERE R, SEXNEL TR, XL
FEEREE T BANAIU &

P&, BSERXARREFAR, BRIEE
MRS 7 HMNEBZE M Z AR R
A, MR IERBANMATFT R,

BEY, BALLERTHNIAIERIEE
N, IXKGBR BTN STEM RYIERE. B
I, HMNFBREIN—RE.

Fitb, IEEAIHE—T R STEM HF,
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STEM solves real world problems using science,
technology, engineering, and mathematics!

If our aim is to solve real-world problems, then:

* The problems that we explore should be authentic

* By extension, the solutions to those problem should also be
authentic, realistic, or plausible in a real-world context

* And finally, the approach should be cross-curricular in nature

www.sino-exchange.org
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Presenter: Scott A. Campbell

then:

1.

2.

If our aim is to solve real-world problems,

Then the problems that we explore
should be authentic.

By extension, the solutions to those
problem should also be authentic.
And finally, the approach should
also be cross-curricular.

MRIRAE B ¥R RIS 5 AR Ay [a]
&, A
o MBARMREM BN I1ZEHEE
89,
o MITXLEW, XE[OBAIBART
ES i IVALS I RSM: [N
o KfE, XMAEHNNIZEEIRE
89,

© Sino-Exchange {FIME1EATR)D

Page 54 of 154 Hua Quan Village {fLR/NF)




Presenter Notes: Is There Still A Future in STEM? EREEIC: STEM i£F k% D?

3= Is There Still A Future In STEM?

Careers in STEM:

* Architecture
* Biology
(biochemical / biomedical engineer, etc.)
* Computing
(software/ hardware engineer, etc.)
* Engineering
(civil, electrical, mechanical, etc.)

* Medical Sciences Physiological nee.ds .
(Iabtech, nurse’ dOCtOf, etC.) air, water, food, shelter, sleep, clothing, reproduction
* Horticulture
(agronomist, hydrologist, conservationist, etc.)

www.sino-exchange.org 43 Presenter: Scott A. Campbell

So, let’s look at some careers in STEM. BRI, 1iEF I 1REE STEM g9—LEER Y,
We have the fields of: KA E LTS

e Architecture o ESIRIT

e Biology o s

e Computing . HaEm

e Engineering o sy,

e The medical sciences * IT\E_T_

o EXZ

e And Horticulture just to name a few.

o EHEZ, R&FEJLMHIT.

I should also indicate that although there .
are thousands of careers in STEM, | am only | FIERIZFgH, RE STEM B+ LS

able to showcase a select few. R, BxIseRRDEIL

Now at first glance these fields all look WE, F—F, XEGMEBEEXETE
completely different, and you might say RE, ROeELE, ez EERE &L£E
that there's commonality between any of B KEHAEEMNRAETEREEDY
them, and it never even occurs to most B > (5 S 4k B X FEE R X T
people to even look for a common link A L, D e
between unrelated careers... But this link is gmgﬁ)\ﬂﬂﬁﬁﬁl\m STEM £X%

critical for us to develop a deeper
understanding of what STEM is.

Now if the relationship is not evident to W, MREFPRRIRKIEFF AR
you, don’t worry. It’s not something that T, AEED., ILT2—HEREVRN
would be naturally intuitive so let me start | =15, FrIMIEHRELRFERIINEDN
by showing you Maslow's “hierarchy of KB,

needs”.

You might not see the connection yet but YROJBEIR B ARFIXFIEL R, BitFHMNE
let me start with the architect. Simply put, SUFFFIE . S BRI
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an architect designs buildings, but if we
delve a bit deeper, we can see that they
create a wide array of structures. These
structures include homes, schools, and
hospitals, but no matter how simple or
extravagant these structures are they
provide us with “SHELTER” which is one of
our most fundamental human “NEEDS”, and
these needs are not isolated. Everyone in
society needs shelter, access to education
and health care, and places to connect.
Therefore, architects serve “SOCIETAL
NEEDS”.

Next, the various felids in biology, and this
one | think is very germane to our society
right now. During the COVID-19 outbreak
researchers and biochemists alike were
sequencing viral mutations, creating
vaccinates, and therapeutic drugs.
Meanwhile Biomedical Engineers were
creating ventilators and other protective
equipment to end the pandemic. Therefore,
individuals in these fields were solving real-
world problems that address the “NEEDS of
SOCIETY”.

And what about in the field of computing?
While some programs do make things like
games, many are engaged in the
development and maintenance of programs
that keep our societies running.
Programmers create the traffic control
systems that change the lights at the
intersection, the power management
systems that control the National Grid, and
even the software that controls that life
support systems in the hospital. Moreover,
hardware engineers develop new and
innovative solutions that make all these
things possible. So again, these
professionals are solving real-world
problems that address the “NEEDS of
SOCIETY”.

| think at this point Engineering and the

SETREEIT: STEM KGR EMIL?
W, BURBNVRATRE, FNTIUE
FMt1EE T —RINTIZHEM, XL
ZMBHEEET. FRMER, BXLiRX
LM ABRNEE, S8 AFEA]

R TBEH, XERMNAELRERH
TRz —, XEFRHAZMI, 1t
S FHENAEETERER. KEHEEM
EirRENYS, LXX‘(E_LE%?\E’J%
F. B, BRIMRES T HHESEK

BETR, £YFFNEFMERY, K
IWARRSBNIAENHERIEE R
fEFElm R EA AR, HRARMED
W2 F AN R REHITNF, OTH
EEIAT Y.

SikRE, 4#ES T2 IhIEAE IR
WAMEAE PR E, WEREE. B
%,E%%WMAAETﬁ&Miﬁﬁ

FEEE, MHEHETRK.
MAEITEIHR? RAFTLEFHL

HIET N RBRA, BIFSREFH
S5 THFRINH S EHRNERFNITR
MR . BFREE T NE+FEOLT
AR BIEF RS, ZHIERKBMAEYE
HEERE, EERFIEREGIFR
G, ISh, BTN AR
BIHARTTR, XL ATEE.
A itk iZ”b%iLAj:IETﬁ@‘J&ngEﬁﬁ
FEEE, MHE ST RK.

RIADTER—& F, TREMESHE

Medical Sciences would be self-explanatory |y B R=EHEK, B A XELZWHEF
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as these professions help to create and BB AT —MERINGE R4

maintain a healthy and functional society, s | & H®¥EIIRE—), BHERZT.
| am going to jump to the last one which is
Horticulture.
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The Man Who Ended Hunger

Yuan Longping, was an agronomist, but
he is best known as “the father of rice”.

Longping cultivated the world’s first
high-yielding hybrid rice strain in 1973.
Eventually, it went into large-scale
production in China as well as other
nations to raise food output levels
around the world.

Presenter: Scott A. Campbell

In this example | would like to introduce
you to Yuan Longping who is well known as
the “Man That Ended Hunger”. His research
into hybrid rice strains saved millions of
lives during the great famine and is now
feeding nearly one-fifth of the world's
population with less than 9% percent of the
world's total land, and this is a prime
example of what experts in various STEM
fields do for a living! They solve real-world
problems that address a legitimate NEED in
our society, and that | think is another
important qualifier that we need to add to
our definition of STEM education.

Careers in STEM address real NEEDS in our
societies... and not individual wants or
desires.

XN Frh, BREERNBREF,

MR A ERYVRAIN . MBS Z 3T KA
IR ERYTEE R T HE A
AR &, MERFRHET R i 9%H)
THFETHREES AL, X
EE STEM G T RIEE AR ITF6IF!
MR TINSSHR P ae@m, @iy

ﬁﬁﬁAmA~%*,ﬁM%E%ﬁm
ERE STEM HBEX TN A —PE
%@mﬂo

STEM ER AL Bk 7 AR S B9 HLE TS
GESRNT R
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Horticulture

An agronomist
Yuan Longping

www.sino-exchange.org

45

A Farmer

An individual who sows the seeds and reaps the harvest

Presenter: Scott A. Campbell

So, Id like you to look at these photographs
for a moment and decide if both of these
would represent a career in STEM?

Think about it for a moment! Afterall both
individuals are working the in the field of
horticulture. What evidence can you
provide to support your argument?

Now | am assuming everyone said that the
farmer did not represent a career in STEM,
but when | put these photos side by side
doesn't seem so clear anymore!

So why does one of these a career
represent a career in STEM while the other
doesn't, and it is these kinds of murky
situations really impact our understanding
of STEM education. Especially when we
don’t have a conceptual paradigm that is
deep enough to evaluate the true nature of
STEM education!

Now the farmer on the right is helping to
serve a real need in our society. They use a
vast array of agricultural technologies to do
their jobs. They apply different chemical or
organic methods to improve crop yields,
and they design irrigation systems to tend
to their crops. So, wouldn’t this be a career
in STEM? Afterall, it meets so many of our
criteria that we have come up with. So, let’s

T, HBILIRE—TRXERA, EF
XASKIR 2R E# AR STEM AYERW 4
E?

B—4a!

&,

70N

L=

BT, MOANSERZSET
IREEIR M AR S IFIRAIE

WE, BEREENABREXARRIFAR
R STEM FUER V4, 1B FRIDX LR
AIE—iEhl, CEREAABHT!

A4, AtAEF—PERI R F STEM R
W, B —MUARR, ERXLLERL
EREIERN T BAIX STEM HE /IR

R, THELYRMNEE—TEBRAN
BEASET Sk d STEM H B AL AR

B!

W, AL RREEEREHERNT
SHELESXK. iFEAXSHRIE
ARRSEHAIA L. MAIRARRER
ERFHYIERIRSEOTE, F&
THEBRR G RBMMMNED. B4,
XHEEAZ STEM fUERWV D ? Ee EFF
ERIMREFEZIRE. BRI, 1EFRA
BREBX). REVESINETENG
.
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look at this again. Yuan Longping was an
innovator who led change.

He didn’t grow all the rice that ended the
famine, instead he created a new strand of
rice which others could grow. The farmer
on the other hand represents either skilled,
or unskilled labor. They are not leading
change or innovation, and this is a key
distinction that we need to make.

STEM is about leading innovation, and not
about the development of general labor
market.

BB E SR UTHIKTE, M2
BE T — M EAMA ST UFIERIHTKAE.
A—HE, REERRAETH, 1
REERGTN N NIFRESIGE
EelE, XERBRNBEMEHN—X
BX .

STEM X T5Iel#H, mARKRT—R
FIANNTIHNRE.
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Chef
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Sales Associate

w2 Is There Still A Future In STEM?

Other Professions

Contractor

Presenter: Scott A. Campbell

So, what about any of these professional
careers?

Many people generally associate STEM
with hands on learning and skill
development; Therefore high-skilled or
professional looking jobs are offend
considered to be a career in STEM, and this
often influences our choices as educators
when we try planning our curriculum and
making classroom activities.

Let’s take Chief for instance.

Is this STEM and what evidence do we have
to support that argument? Well, we all
need to eat, but as we saw with the
example of the farmer... a chef is catering to
individual wants or desirers. NOT a
legitimate NEED that addresses a societal
issue, and for this reason alone, being a
chief is not a career in STEM.

Next the salesclerk, and this could be selling
insurance or any number of luxury items
such as designer clothes to sports cars...

But again, these professionals again are
catering to individual desires and not
societal needs.

But what about the contractor?

A, XL A ERAERT—E?

HFEANBEE STEM 551FF ST EEL
BERRE—E, Fit, SHEELZE
T THERIA LR STEM (R, XIB
BSEWENEANRENH#TREE
MEE AN B TIEERIEE.

IEBAT XK 4651,

X7 STEM 137 A8 H AR FIX—
tR? B, RNEAFER, BIEMK
MERRNETHEZ MBI FHIHEHE
MENANFEKRSELE. FAEHRESR
FIBENEEBK, XEXNERERE, BE
BREMITEARRZ STEM BYERL,

BETREER, XUEEEBEHER
ESUEIHENE SR, WRERE -
BR, XEZTVALEXDEDPAK

£, mMAZHEHEK.

Bxemik?
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They are dealing with structural
engineering, electrical systems, plumbing,
and so much more. So, if Architecture and
Civil Engineering are considered careers in
STEM, should being a contractor be
considered as career in STEM well?

While the contractor has a working
knowledge of engineering, they are the
skilled workforce that executes the vision of
the architects or the engineers. They are

R EALEEMTRE. BSR%. B
EEF, Ba, WRERAMLEATIER
WA STEM R, BAEAKBEEES
RIZ AL A 7E STEM BRAP?

BAXEHERT LETENIEMR,
EfEHTERIS TEIR SRR

GG, INAZHEIMNCIFHIA. B
I, ﬁﬂﬁ REFHFNAE TN =

not the ones driving innovation. So again, B 895 XFEZHNTAIXS STEM HIE
we see the separation between innovation Z]:)B‘iﬂ’\]ﬁﬁ@o
and skilled labor which needs to factor into
our understand of the true nature of STEM.
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w2 Is There Still A Future In STEM?

Therefore, our final definition of STEM should be:

STEM solves real world problems using science, technology,
engineering, and mathematics and should:

* Explore authentic problems;

* By developing authentic solutions;

* Using a cross-curricular approach;

* While addressing legitimate NEEDS in our society;

* And leads innovation through creative problem solving.

***NOTE: (although skills are often learnt in STEM, the focus of STEM education is not on the development of job skills for a labour market).

www.sino-exchange.org

Presenter: Scott A. Campbell

At this point we should have a very clear
definition of STEM education which is much
easy for everyone to understand, and we
have enough depth to critically analyze and
evaluate our educational practices. So, let’s
quickly review what we have covered so far.

STEM solves real world problems using
science, technology, engineering, and
mathematics and should:
e Explore authentic problems.
e By developing authentic solutions.
e Using a cross-curricular approach.
e While address legitimate NEEDS in
society
e And should lead innovation
through creative problem solving.

But | should also emphasize that although
numerous hands-on skills are learnt in
STEM, the focus of STEM education is not
about developing skills for a general labor
market but should be about leading
innovation.

ARX—RLE, BAKIZY STEM BHER—
PMEREBWHNEN, BPABREZHIE
R, BB BBAVRERAH M 247
MMHEIRAAEE . PTIX, 1E3RA]
R B R — T2 B 514 AT AR &SR

STEM FARIZE . SR, TREMEFHER
PScEFRhayEE, FENIZ

o RRELMEA,

s BEFRAESLHMRITER.

o XHBIREMIIE.

s HABEMREEFRNEN

o FFREIERIEMIREBEKSIHR

el 8

ER O, RE STEM #3755
AL, {2 STEM BANERTR A —
RENNHDERRE, RIS
3.
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w2 Is There Still A Future In STEM?

What were some of the criticism of STEM that we covered:

Presenter: Scott A. Campbell

So, if we go back at all the criticisms that
have been made of STEM, we can see that
these arguments are invalided based on our
current framework. Let’s quickly review
each of them one at a time:

STEM lacks creativity!

STEM omits the humanities!

STEM lacks management skills!
STEM only focuses on the project
itself!

STEM dose not respond to social or
economic consequence!

As we have seen STEM is all about creative
problem solving and often requires us to
look at problems from a different
perspective; therefore, STEM dose involve
creativity and critical thinking.

STEM is in fact centered around the
humanities, and we can see this by the
focus of solving real-world problems that
are centered around societal needs.... and
our curriculum design in STEM should also
mimic this reality as well.

The fact that STEM lacks management skill
is also @ misnomer as STEM is all about
leading innovation... And this requires
students to learn about project

Rk, MRIAIER—T X STEM BFrE

U, FANTIUNEER], ETHRMNEFH
HER, XERRELM, EFAM—XK

— M RIEEI R E—
STEM R Z €l1& /7!
STEM & 7 AR}
STEM ﬁzé‘ﬁﬁ’i“'

e STEM REIMBEAL!
-SEMTAﬂﬁA& R RIEH
&Rz!

EOFRNMERG, STEM 2XTF Rl M
fREEE, BEERBINIMNIENA
EEFOR,; Eit, STEM F X A& H
HeF B,

EXLE, STEM ZRUASER A HIOH,
AT A FRIR L% /\Eﬁ;kjjq]’b\ﬂ/]f)b

SRR PERIX—R . AR
STEM 1E72 &ﬁﬂzﬁ%&fﬁ —ILSE,

STEM T BIER X —FEXLHE—H
WAERUE, FASTEM T2 A TW;
SeHF - XFEFEZIMEEE. th
£, RIREBFEERE. Fit, FMN
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management, collaboration, while also
developing communication skills as well.
Therefore, we should be able to see that
STEM should cover these skill sets if it is
being done properly.

Next, the fact that there is a growing
number of people saying that STEM only
focuses on the project is a concerning
trend, and part of this is because of the
number of DIY kits that are being sold
under the guise of STEM education. Now
there is nothing wrong with DIY kits, or the
companies that sell them, but these DIY kits
often do not uphold the ideology of STEM
education. However, the use of these kits is
growing exponentially, and this being driven
by the amount of confusion surrounding
STEM education, and a lack of support
being given to educators who have been
thrown into a program without any training
or support.

And finally, that STEM does not consider
the social impacts of innovation. Again, this
statement is completely inaccurate.

Look at the development of the hybrid rice
strand by Yuan Longping, or the study of
renewable energy!

Look at the development of all the
technologies that we use every day which
improves our lives!

And then think about how all these
innovations have impacted the social and
economic wellbeing of our society!

Therefore, all these criticisms are invalid,
and that’s why | have decided to continue
use the STEM acronym. Because at the end
of the day there is nothing wrong with
STEM education if it is done properly!

2B ER], R STEM 5%, ©NiX
X LR RE

ZETk, ®kiE LRI STEM RFiX
MRE, XE— NS AERNERE,
N REARFTE STEM HE IR T H &Y
DIy TREMNEE. YI7E, DY TEES
HETCNHNAIEEFE, BXLEDY T
BEFEFARTE STEM B NEINEA,
R, XETHENEFERESEERRE
KX EHRTELS STEM HEHNAKER
B, IURISABLEFE S B (a5 5
FIER TR AIE HE TIEEHRSE
¥,

®a, STEM XBFEBEFHOHSEIME.

RIR, XIEERTENERA.

BERBEENRIKENAR, HET
BARRNTIR!

BERMNSXERNAERANAE,
XEERR AR E T HANRYETER!

RIERBRTE XL 2T RN A
HENESMEF B!

FE, PrAEXLHATFERE LAY, Xt
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At this point | would like to provide you
with some classroom examples to apply our
current understanding of STEM education.
As we saw with the original definition for
STEM education, the goal is to create real-
world lessons that apply Science,
Technology, Engineering, and Mathematics
in an authentic context, and this is an
important because it helps show our
students the reason why they’re learning
these concepts in the first place which
provides clarity as the students can then to
understand the value of what they are
learning, visualize their future career paths,
and begin to imaging the type life-long
learning that’s going to be associated with
that journey. However, in-order for us to
make that kind of impact we need to make
sure that the learning opportunities that we
offer our students are meaningful,
authentic, and academically simulating.
Therefore, we need to ensure that our
projects uphold rigorous academic
standards that will help prepare our
students for the new global economy!

So building on this idea we will review
several STEM projects, evaluate them based

EREEID: STEM ERFREKL?

Big Idea #3

Analyzing and evaluating our STEM curricula helps to ensure that
quality teaching and learning is being achieved through our programs.

Presenter: Scott A. Campbell

And that brings us to BIG IDEA #3. 1

XELSIH TE=ZPKREE.

ARX—mE, BRAGRE-ERET
B, AR AFAT B RIXS STEM B A9IE
f#o IEANFANFE STEM BB R JRIAE X F
PREZIN, BirEe/ZAELHRAR
1, AEXHNERTEAMNZE. KK,
TENEY, X—RREER, FAER
BTFmBlfnFE R INERFEIX
ESHRE, XEFLEREEEEME
RN REAME, BRMAIAR
SREVERWIERS, FITHRBREX—ikEE
RRMEGEIRKR, R, A 7TiEHK
7= X AR AT BFH R
FHRENZIVNZEZERXH. EX
HIRN 2 ARARIUEY o

Fie, BABZHERBANOIE B
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AN EIREF M AR

iy, EX—IESaEMLE, FIEE
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on grade level expectations, and then we’ll | IFEHF TG, ABEFATEBWHRNTH

look at ways to ensure that we are either REBADAR S BT TER SRR,
achieving or exceeding the desired learning
outcomes.
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Presenter: Scott A. Campbell

Here are several projects from a grade 11

program that | worked with a few years ago.

Now if our goal is to create a rigorous
academic program that will foster
innovation in key economic sectors, and
this is what we are doing in a grade 11
program, then we have a serious problem!
And the school thought so as well.
Therefore, | started going through these
projects and | did see some potential in
some of these project ideas.

So, let’s focus on this drone project in more
detail.

THER/LEFNSZS5H— 11 £ E
HIJLADILE

WE, MRZAN BIR2E T8
MFEARINE, (Rt XEE5TRRIIRE
#, X IEZIAE 11 FRIE PR
MEF, BABMABAREDIT! FR
X ATNA . B, FITIRTTFRIX LD
H, IHTAXERENREFERT
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mobile network communications.

OO0 168

www.sino-exchange.org

“China uses drones to ben i ns. while [some] -
countries use drenés to t innocent civilians.

July 22 at 11:48 AM - Q

The Pterosaur 2 drone is a communications drone. “The huge
flood in Henan, China resulted in the interruption of mobile
communications. The Yilong 2 drone provided a five-hour network
for stranded residents. It can restore 50 square kilometers of

15 Comments 31 Shares

3= Is There Still A Future In STEM?

Presenter: Scott A. Campbell

| decided to redesign this project, but this
approach of using a “3D doodle had to go.

With the original project design there was
no math, there was no science, and there
was no real use of technology either.
Everything was just focused on the act of
making a drone. It was a completely
reactive in nature where STEM should apply
the engineering and design process which is
a well-planned and methodical approached
to design. Therefore, after redesigning the
project we started with this....

Here you can see that these students using
specialized equipment such as calipers to
take precise measurements. They then
went on to make a rough draft of their
design using a pencil and paper, before
reviewing it, critiquing it, and then revising
it. Finally, the students digitized their
designs using a CAD program so they could
print their designs using a 3D printer.

Now you might say that this looks great, but
as | mentioned before STEM should solve
REAL-WORLD problems.

However, you might ask me how does this
drone project address a legitimate need in
society?

BAEEINITXANIME, EXFMER
“3D JRIS BT IR AL
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', REHTTEE. HIFNER.

BE, F4{1FH CAD BEFEECHE
T, Xt el A A 3D $TE
YITENE 2R9IRIT.

MEMRTES X FERBE, EIEN
Kz AE/iRZElAY, STEM NiZfRILSCi 57

B[a) R,

RoJgesim e, XL AL B 1e#
BHENEETK?

© Sino-Exchange {H4NS1ERSR)

Page 69 of 154

Hua Quan Village {fER/\FT)




Presenter Notes: Is There Still A Future in STEM?

SETREZID: STEM EH REKMD?

Well not that long ago we had a major flood
in Henan province and China had an
interesting solution to the problem. It was
an automated drone that could be
deployed to restore 5G cell-service over a
50-square kilometer area for up to 5 hours,
and this 1 drone was able to help rescue
crews find, locate, and save thousands of
people in the aftermath of the flood.
Therefore, the idea of drone development
does in fact solve a real-world problem.

So, although the initial project design was
poorly executed, there was value in the
idea. The teacher just needed help to refine
that idea and to develop the projectin a
more meaningful way.

AAH, AEERET —HRHAK, F
EE—1HEBNBRTER. X2—MA
AN, T UAEBEE 50 FHAENKX
HARE 56 BERSIKIA 5 /T,
XZRTT A RE TS BIRUR A REE KT
B#HE ENFEEET A B, £
AN R BESLFR LR T — 1 ELSE
5T AYER.
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Future In STEM?

After Redesigning the Project:

* The students engaged in the “Engineering &
Design Process” in an authentic way;

* They used specialized tools such as calipers
to take precise measurements;

* Created designs on paper, analyzed and
critiqued their ideas before transitioning
their designs to the computer;

* Used technology in an authentic way to
support the desired learning outcomes;

* And created a high-quality product that
upholds the ideals of STEM education.

52 Presenter: Scott A. Campbell

As such, after redesigning the project: Ay, EEIEITIMEE:

e Students were shown how to apply e MFEAEBRTUEMUNELNAR
the ”Engi!'\eering and Qesign N TR R,
Pros:ess"_m an au.th.entlc way. . HEEAERZELVEEHITER

e While usmg specialized eqw_pment MER HTEER AN
such as calipers to take precise N
measurements which they would ﬁ}?ﬁ:w%(’ - s
use when creating their drones. o fMIERK LEIERIT, EERM

e They created designs on paper, g iR S ETO TR
analyzed their ideas with their peers 7%, FEER CAD B RiX ik
in a formal critique process, and T Z g B 189 % 1T S
revised their designs before o PUEMNIEZINELHNARER
digitizing these designs using a CAD 3D FTENH &R A E LI =
Erotghratr:B Id use technologi PR

e So that they could use technologies = A NN
such as 3D£rinters in authenticgway ’ EE};,E_ WE EUﬁT_iEDﬁ*fﬂg
to support the desired learning Fim, FF STEM HEHER.
outcomes.

e And finally, they created a high-
quality product that upholds the
ideals of STEM education.
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-
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student.

SETREEIT: STEM XA kEKME?

Now here is a quick video of a student’s TEE—/F4EKINE PN EE R
ﬁ.nal F)rOjeCtS. While it did use premade BARACHSEATIHEER, (B %A:l)‘)l
circuits, the drone itself was created by the K%%EE&%‘—E@U%E’] -
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s |s There Still A Future In STEM?

-

might be thinking that this activity isn’t

appropriate for that grade level. However, - — s .
the school was proud of the results because | X* STEM HB I —MREFRIBIF, A

they thought this was a good example of FEMNZE5TETHENF.
STEM education because the students had
engaged in project-based learning.

-4 ’
Comoint 2o, g Cham i B 200 b0
www.sino-exchange.org 54 Presenter: Scott A. Campbell
Now what about this STEM project? WA XA STEM I B EARE?

What grade do you think this project was RINAXANTME GRS )7

for?

This was a grade 12 honors chemistry XE—N 12 FRPZERY AR, 4

project where the students were learning MEEZ ISR, MERTTEEDIA

about water resistant paints. Now you HEAERNRE AR NER, R, =2
A / = X o I ’

RARX—ERBEGHR, EAMIIIAR
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nchemmryouns&colorsub Samnle student

paintings it AA ize paper done using handmade pro of paints fros
ints.

www.sino-exchange.org

w2 Is There Still A Future In STEM?

#Chemisf yomxs.cn sLab - Making glos: y-,
olored chalk and white glue a&l

Presenter: Scott A. Campbell

Here are some more images from that post,
and you can see that these grade 12
students in a well-equipped chemistry lab
creating paint using “CRAFT GLUE” and
“COLOURED CHALK”, but we are probably
asking ourselves “where is the chemistry”,
and this brings us back to the idea of
throwing teachers into a STEM program
without any training or support! Afterall
designing authentic STEM lessons is
incredibly difficult. Especially if teachers
have never work in industry before!

Now | should state that this teacher was an
amazing chemistry teacher when it came to
teaching theoretical concepts; however,
they had limited understanding of how to
apply science to solve industrial problems
in the real-world.

Now there are so many ways that we could
have made this project could be improved.

uTEuM%¢ME§IH R IUE
B, XU 12 FRMFEEE—DMEEFTE
ML =R A F TRK M
CHALK"EI{E3miE, BEMNTEEDED
“%%TW@:LwﬁMEUTwﬂMT
BRI 1E5L TS0 STEM
ﬁﬁmui'$%,&ﬁEEMSmMﬁ
RESEE, LEHEOREIMUGTMAEK
XTI TS A9IE!

MAERIZIEH, XA IMELRIRIER
BehEE—f T eENkFEEm R
i, AEAIXS AP S5 o N AR
KBART A EBAIEEER.

WE, BMNBERZFHETEXAIE
BE|MGH,
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w2 Is There Still A Future In STEM?

Chemicals such as benzotriazole crystal violet
lactone, and a quaternary ammonium salt of a
fatty acid dissolved in a solvent can be used as
a kind of thermochromic pigment. These
chemicals create a reversible chemical reaction
that can change the of colour of a product.

www.sino-exchange.org

Iron(lll) oxide is a product of the oxidation.

It can be prepared in the laboratory by
electrolyzing a solution of sodium bicarbonate,
an inert electrolyte, with an iron anode:
4Fe+30,+2H,0-> 4FeO(OH)

2 FeO(OH) - Fe,0; + H,0

Presenter: Scott A. Campbell

Here | have some examples of what we
could have done instead. To the left | have
reference to chemical compounds that
would allow for a “Thermochromic” effect
to be explored. That is when the colour of
something changes due to temperature
because of a reversable chemical reaction.

Next, on the right | have an example of how
you can create “Ferric Oxide” to create a
colour pigment. Now for reference “Ferric
Oxide” is used to create cosmetic products
such as BLUSH.

So, we already have a few options that we
could use to improve this one project, but
let’s take this a little bit further!

Now that we have some pigments, we can
then explore different chemical methods to
convert these pigments into paint. First, we
could look at how to use different chemical
solutions to create a binding agent. Second,
we could look to our past to learn how
some of the greatest minds of our time
created masterpieces such as the “Sistine
Chapel”. At this time paints were made
using pigments such as “Ferric Oxide” and
“Lapis Lazuli” which were ground into fine
powders. These pigments were then mixed

RERE—EHT, WA U
Eta. £, FARE T TERR
BRE RENLEY. BHER, BT
JEERNNERY, EMRANGER
FIREm R,

BETR, BRLEE—MHFIF RITIL
SR EhS ke E—FEEmA, Wi
S ENE, "B EATESK
o, NRRLT,

PR, BNELSR T —E0 DUAkSH
XAIE RYET, BRI EARN—

VN

WABMNE T —LER, BT URR
AR F TR R X L BRI 1L i

F. B, BANT TR MEEHARE
MR IRRFEE . HR, 3]
JIXEIREAINEE, 7 BEANX A
R—ERFERA KRS R E
By, tban R ERE". S, mREH
KM EE R FHRIE R, X
PRI E AN R, RERLeR
5&5RE, A—MrTRENE
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SETREZID: STEM EH REKMD?

with egg whites to create a molecularly
stable, organic compound that could last for
centuries.

And in all honesty, these methods are
actually superior to our current
manufacturing processes in many ways.
Therefore, this project could easily be
redesigned in a way that would make it
much more meaningful.

wEH, XMULEYT TR
2.

ZX, XETTEAKR EARZ THAER
MTHMNBRINGIETLZ. ik, X4
T E o URE A TERRT, £H
EAERX.
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w2 Is There Still A Future In STEM? |

*=*Teaching Ideas @

Park Lane Harbour spent the closing weeks of the e » STEM Activiy Maka Your Own Pager Roler Cossier
school year designing and building rollercoasters.
Each rollercoaster had to include at least one loop
and two hills. The students modeled the shape of
the roller coaster using piecewise differentiable
functions, and calculated the point where the
velocity was maximum and minimum.

Calculus students at BASIS International School EM Activity Make Your Own Paper Roller Coaster

This project not only tested concepts learned in
Calculus class, but also incorporated skills from
Physics and Art as well. The marble passenger for
each project enjoyed a smooth ride through this % ASTEM activity is hands-on .\cm.\g perience. One

. bsolu
the bandwagon. A STEM activity is an activity that involves Science Technology
Engineering andior math

thing:
combination of math, science, and art created by o about STEM activities is that there s often more than one solution which allows
our inventive teachers and students! \ : children to explore, design and solve meSTEMac ity in a way that makes sense to
them
#calculus #mathteacher #math : s A years of ding STEMacivies o Kdergaren an adr grads, | ca hnesy ED

#internationalschools #rollercoaster g » say that there has never been a STEM activity that | have done with children that |
have not been impressed or surprised by the creativity, imagination and problem
soiving that chidren are capable of — when Given the opportunity!

Home My Network

www.sino-exchange.org 57 Presenter: Scott A. Campbell

Now what about this project? WEXINME EARE?

Again, it’s another social media post. This E, XEB—PHATEEIEF, XK
time _for_a grade 12 calculus project. This 21 FHRUHIASTHE., XENFE
post |n.d|cated that_the students were . R SR () IEZE 18 BSR4 kiR R A 18
e, | FSRE. XL SobonE 2l
project are somewhat disassociated from fgﬂﬁ—p - IR %E/}T %Méﬁ M ;Hﬁiﬁ
one another. You don’t really need to do Iﬁ B, AR EMIX T E R
the math to do the project, and you don’t o ALt HEXANTTEERE
need to do the project to do the math. *H?@E"] o

Therefore, these two aspects of the project
are loosely co-related.

A, XEBZE STEM 157
So, is this really STEM?

And | have seen this same roller-coaster BILTEI#HNS LEINB#H AT AN

project being used for very different age FFUAER| 4551 B2 2 = AR TR R
levels! Specifically in senior level calculus b, MURECERHEARLE, x2E|
classes, and in grade 2 art classes as well Z%’—EB)EEE’\] e ’

which raises some serious questions!

BMNEREETRXESGFIRNIME?

Are we developing projects that are age
appropriate?

And it’s this kind of disconnect between the IE%E_C_TTEHEE’] FARRAMERITZ
desired learning outcomes and project [BA9 T SE T STEM HE F T £ i)

design is causing a lot of problems within e
STEM education.
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And here we have a website promoting this
activity, and | am not disputing the quality
of the website, the resources, or the validity
the project itself, but | do want to draw you
attention to something here in the corner....

AXE, BMNBE—MMIERE EXIE
o), WHAREEMIERRE . TR
BEASNAERM, EEHSSERERT
BAEEN LR
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3= Is There Still A Future In STEM?

wsaTeqching Ideas @

Home Shop Categories AboutMe ()

M Activity Make Your Own Paper Roller Coaster

Home » STEM Activity Make Your Own Paper Roller Coaster

B art27.2010 & Toacting 1deas
STEM Activity Make Your Own Paper Roller Coaster

Arts and Crafts. For the Classroom. Hands-On Fun. Science + STEM, Teaching kdeas for Home Q1 5
e X AT ST,

e =
| Escape Room Resources
| Free Educationdl Activities

We had so much fun creating these! STEM activities have become very popular in
schools and in homes recently. As a mom and teacher, | have absolutely jumped on
the bandwagon. A STEM activity is an activity that involves Science Technology
Engineering and/or math.

(3K

* Printables, Kids Activities
and Learning Resources

Subscribe for Free!

A STEM activity is hands-on and leaming experience. One of the things that | love
about STEM activities is that there is often more than one solution which allows
children to explore, design and solve the STEM activity in a way that makes sense to
them.

Emat Ascress
After years of doing STEM activities for kindergarten and older grades, | can honestly @

say that there has never been a STEM activity that | have done with children that | -
have not been if or by the and problem

solving that children are capable of — when given the opportunity!

www.sino-exchange.org 58 Presenter: Scott A. Campbell

eRRNLIZER, "BIFREK, XHME
XA E f91ER . BYFHNER STEM &
BHRF N, E2RXTRENELFE
FXEERRBEIBIESESE, Rk, ¥
FER, STEMHEZEANTHREERH

It indicates “Arts and Crafts”, “Hands on
Fun”, and that’s how this project is being
described. But when we look at the driving
forces behind STEM, it’s about ensuring
continued innovation strategic sectors that
were critical to the economy; Therefore, |

will reiterate that STEM was created to
ensure continued economic prosperity of
the nation, which in-turn plays a pivotal
role in protecting our national sovereignty.
It was never to create hands-on activities
for students to have fun in class!

So how did we get to here?

How did STEM deviate so far from our
primary objectives?

FEEFER, MXRITR AR
MVERENTEAEERRER.
XMREBARZ A TILFEHIRE LG
o melEsnFas!

BABAMNZEARXERTE?

STEM R B RN ER B IR97
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EREEID: STEM ERFREKL?

%2 Is There Still AF

www.sino-exchange.org

book ins irea
STEAM

activities for kids

uture In STEM?

Presenter: Scott A. Campbell

Just look these books: “STEAM Creations”,
and “book inspired STEAM activities for
kids”. Again, | am not criticizing the book or
the author, but | do want you to look at
these examples of what people are starting
to call STEM or STEAM education, but if you
look here it says, “Craft Brain”. All these
books and activities are representative of
arts and crafts, and not STEM.

ERXLER: STEAM IR IUB AR
%Y STEAM JLEERN" . B, BAZRHE
MIFX AP (EE, ERHLHLERE
BiXLEE A1FFEEFRZ A STEM = STEAM
BHGlF, BNRREXE, ES
W, CTEMRARR . TEXERENER
HRZAMIZHRIEK, AR STEM,
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SETREEIT: STEM KGR EMIL?
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2 Is There Still A Future In STEM?

STEAM was supposed to fix the

problems with STEM education:

* These examples do not address
the issues of student proficiency
in critical sectors of the economy;

* They also do not help students
understand how to solve real
world problems using authentic
cross-curricular approaches;

* They also only focus on the
project itself while failing to
address the human, social, or
economic impacts that are
related to the project itself.

60

Presenter: Scott A. Campbell

Now STEAM was supposed to fix the
problems that we talked about earlier in
this presentation...

However:

e These examples do not address the
issues of student proficiency in
critical sectors to the economy.

e While also not helping students to
understand how to solve real world
problems using authentic cross-
curricular approaches.

e While also only focusing on the
project itself while failing to address
the human, social, or economic
impacts that are related to the
project.

And as when we look at this list of
shortcomings, they represent all the issues
were made of the original STEM education
framework; Therefore, it’s very clear that
STEAM didn’t solve the problem!

The reality is that the introduction of
STEAM only made things worse!

ILFE STEAM N iZBB AR NERNE TR
LE At ik 2 Y o) -
BE:

o XUEF|FIRBRMARFAETS
BTN IEE 08,

o [EIRNthARERBIFAEIEMEIN0]E
HEXMBERE R AR O
SRR [a)E,

e FEINHBRISFMEARS, Mm%
fREMBMEXHANE. HEH
ZFR,

ZRIES

LURMNBI X SERR, EMREK
T T B RS STEM BB {EZE 4R AT o]
9, KLk, {REBE, STEAM FERH AR

(a3 !

%5’@%, STEAM El:lg]]\/\?:ltgl B
FiE!

paing/i=!
1=
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How Did We Get Here?

To understand how STEM deviated from its initial path, we need to
understand a bit more of the history surrounding STEM education.

www.sino-exchange.org 61 Presenter: Scott A. Campbell
So how did we get here? BEAZE AR
How did we reduce rigorous academic BMNEBBOEE™ENFEAME G hE
programs to nothing more than glorified art HEARTEL?
projects?
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these key areas;
* A critical issue was overlooked!

www.sino-exchange.org

w2 Is There Still A Future In STEM?

We need to understand our past to understand the present:
* The space race of the 1950’s ~ 19060’s acted as a catalyst that galvanized all
aspects of our society (specifically in America);

* It ushered in an era of unprecedent collaboration between governments,
industry, and the educational sector;

This led to the development of high quality VTE programs in the 70’s ~ 90’s

* Many of the educators who were part of this golden age of collaboration were
approaching retirement and this resulted in the stagnation of these programs.

* By the year 2000 it was evident that the economy was lagging in key sectors.
* STEM was then introduced to address the issue of student proficiency in

Presenter: Scott A. Campbell

To understand how we got here we need to
understand a number cause and effect
relationships that are happening within our
society. We need understand our own
history.

As I've already mentioned, the space race
of the 1950’s ~ 1960’s acted as a catalyst
that galvanized all aspect of our society
(Specifically in America), and it ushered in
an era of unprecedent collaboration
between governments, industry, and the
educational sector.

This led to the development of high-quality
VTE programs in the 1970’s, 80’s and 90’s;
However, by the late 90’s many of the
educators were part of this golden age of
collaboration were approaching retirement
age and this in-turn led to the stagnation of
these programs. Moreover, by the year
2000 it was evident that innovation was
slowing, and that the economy was lagging
in key sectors. Therefore, STEM was
introduced to address the issue of student
proficiency in these key areas; however, a
critical issue was overlooked!

AT T RBBANZNEERIX—TH,
MNBFBRT BB R EAREN—LE
RRXFR. HNBETHEBMNBECHED
.

IEHELREM, 20 4L 50 FRE
60 FRAA=FZIFEE] T EAFAIE

H, BERTEMNEZNTTEE (F5)
EHEXE), EFCITHEN. TVMHE
B Z BB AR AR,

XSET 20 42 70 £, 80 FEAFN 90
FRERE VIE EENXE, AW, 2
T OEREK, FESE55FESHRN
BIEEZEEEILBRER, XRITE
X SE 7 XYW, o, F
2000 £, BIFBAENE, ZFEFEI
(1% /5. Eitb, 3|\ STEM 247 Rk
EAEXEXBERENAGERE QDR R
o, — BB 2T !
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due to retirement;

qualified teachers.

www.sino-exchange.org

w2 Is There Still A Future In STEM?

The effects of the problem were identified, but not the causes.
* This time period saw a lot of experienced technology teachers leave the profession

* Meanwhile the introduction of STEM education in 2001 created huge demand for

* While the demand for new STEM teachers far outpaced supply, appropriate actions
were not taken to address the issue of teacher shortages in these key sectors.

* New teachers were asked to teach STEM with no support, training, or guidance.

* As we saw in the report “Rising Above the Gathering Storm”, the situation only got
worse over time and that led to development of many STEM derivatives.

* These derivatives such as STEAM didn’t address the root cause of the problem.
* In contrast, they only further complicated matters and made the situation worse.

Presenter: Scott A. Campbell

The root cause of these problems was not
identified.

We were quick to determined that student

proficiency was trailing in key sectors to the
economy, but we never stopped to ask why
this was happening.

Let me explain.

The late 90’s onwards saw a lot of
experienced technology teachers leave the
profession due to retirement. Meanwhile
the introduction of STEM education in 2001
created huge demand for qualified
teachers, and this shortage was only
exasperated by the effect of numerus
teachers simultaneously leaving the
profession. Moreover, while the demand
outpaced the supply of qualified teachers,
appropriate actions were not taken to
address the issue of teacher shortages in
these key sectors.

As a result, new teachers were often asked
to teach STEM with little support, training,
or guidance, and as we saw in the report
“Rising Above the Gathering Storm”, we
didn’t achieve our initial goals with the

XEE B RAREAHRER.

KMNBRMHFE FENIGEEER
FRIRESITER, BEHRIMNMKRETXR
B AT A4S K EXFIER

LR AR

0 FRKUE, FEELEFENTAK
IHERAMZEIR, SibER, 2001 &

STEM B RSIANEEBIT~=E T E X
FIFEK, MiXFhEZER R E K E BN E RS
BERMmANE. ko, REFBRBITH
MBUDRIHR, BRBXBUES 751k
fiR ROX e S ER T A BUm RS B ) A

Ak, ¥ﬁ$ﬁﬂﬂﬁéé%“%&%ﬁé&n%ﬁiﬁﬁi
. BISIESHER THIR STEM, 1E
MIEAE (& ﬁ&%ﬁﬁtsﬁ@) REHEL
AR, FAVEBE LI STEM HE k@%

development of STEM education, and the RYIBMR, MABMENENERS, |
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situation only got worse with time, and this
led to development of numerous STEM
derivatives. However, as we are starting to
see. These derivatives such as STEAM didn’t
address the root-cause of the problem.
They only served to further complicate
matters and made things worse.

RETRBERE, XS THS STEM £74
YT .. AT, EORNTFHEEEIN
FBHEE, STEAM FELTE = RmIFIXE BRG]
AIRARER, MREFEEBEH—F
Sk, FEBLEEE.
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w2 Is There Still A Future In STEM?

‘We constantly see
unrealistic requests
being made of teachers!”

www.sino-exchange.org

Presenter: Scott A. Campbell

To summarize, STEM was introduced to
address a massive need in our society... and
we see this burden being placed on
teachers by local governments.

However, teachers know all too well, they
are seldomly given the support, guidance,
or resources that they need to fulfill these
kinds of requests.

Moreover, unlike what we saw happen in
the 50’s and 60’s, our current situation
doesn’t have a galvanizing catalyst to help
foster collaboration between these three
sectors: government, industry, and
education. As a result, anything that
involved hands on approaches to teaching
and learning started getting branded as
STEM education, and this perpetuated a
simplistic or superficial understanding of
STEM education to take hold.

Furthermore, as a result of the confusion
surrounding the development of STEM
education corporations started capitalizing
on the business opportunities that were
growing in educational sector, and while
some companies created completely new
educational resources, other companies
simply rebranded existing products to

Bz, STEM5IANBA T HER(tE
HEXF XK - BMNEBRM T BUFLEE D
Wk T XFiE,

am, ZIMMNEREE, MRNRDEE
HRXEBEKRFENXFF. B553E
i

LHh, S53AE 50 FHAHM 60 FREE]
BERAR, ZATBRINEIULE—D
AURD Y BEAL TSR A B R e X =R 2
BIMEE BUF. TVHEE. Fit,
75 K LR B F T3 7R B R P #R AT
T L STEM HERIIKED, XEAMIX
STEM M BT T R S ARX AR RARR T
)8

tboh, EBFESE STEM B E X EHSREL,
N FFE T BB E ZR I AR A

P, BRA-ERATETEFNHER
R, BEMASIRAREHwRIE~
. AR A= PERAN TS,
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capitalize on a market that was ripe for the
taking.
XS T BT — M

Which brings me to my next topic!
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www.sino-exchange.org

Looking Beyond The Fads!

The advent of STEM saw thousands of products flooding the market
that enabled teachers to easily introduce projects that cultivated hands
on learning, but did they cultivate the ideals behind STEM education?

Presenter: Scott A. Campbell

Now as we’ve already seen, STEM was
introduced to spur innovation by having
students develop rigorous academic
concepts prior to attending specialized
university programs, and this would better
prepared students for an increasingly
competitive global economy. Moreover, this
would also help to strengthen and improve
the economy. However, in-order for this to
happen the educational sector would need
to develop curricula that could apply
complex concepts in an authentic way,
while also developing a sustainable
educational model. However, the only way
to do this properly is to identify the desired
learning outcomes and then design a
program of study around transferable
concepts that can transcend the test of
time.

However, the rush to develop programs has
often resulted in technology purchases
being made in haste, and this results in the
learning outcomes being shaped around
how to use a specific piece of technology
instead the authentic use of that
technology!

As such, the advent of STEM education saw
thousands of products come to market.

WE, FEORNMNELEBR A, STEM
HISIANZ AT RUREIH, LFEAESI
T KRFIE Z BT 7 AR R E AR
w, XEEFERFHIZTFAERI
SR AR, Lo, XBEH
BT e iisiE L st. Am, AT R
X—m, BEMIHEEGEEBIUNAESL
MAXNAZERAMSHRE, RNEE
HETRSENBRERN. A, LR
X — R HE—TT AR EM BN
HR, RIEESRPUBHA [E AT
BB — D FE .

R, RTAREFEESEIITEE
KR, XSRFIERBSENEEA
BENRARIAZREEfEIZRARTE
B!

Eth, STEM BERMHILIET T LA
NE@mEATE., Af, XE=SHR
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however, many of these products focused
solely on the act of making a project and
often failed to address key learning
outcomes in the process! And as we saw
earlier this was a large contributing factor
that led to many of the criticisms against
STEM in the first place. Therefore, if we
want to prepare students for the world of
tomorrow, we need to act today.

We need to focus on developing authentic
programs of study that are designed around
sound educational practices and to
illustrate this point | am going to show you
some examples of STEM programs from 30
years to illustrate that quality curriculum
development can withstand the test of
time. Therefore, if we look past the fads, we
can develop sustainable programs of study
that are fiscally responsible as they
maximize the lifecycle of the equipment
that is needed to run the program which
increases the Return on Investment while
simultaneously developing more stability in
the curriculum that targets the most
rigorous academic standards.

WERATITIMRMGE, FEFEER
REMRIIEPHXEFIMR! EMK
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The
Race Car Book

2inidragster

MOTORIZED

With said | want to talk about the idea of
fads vs. enduring knowledge.

Here we have a school is showcasing one of
their new STEM products. A racetrack for
CO> dragster, and this is a project that |
personally really like! It” s also one of the
best-selling project kits from companies
such as High-Genius and PITSCO. While
some STEM products have only been
around for a few years, this one product
has been sold in the United States for close
to 70 years now!

For example, here is the PITSCO guide to
education from the 1990’s that | used as a
student, but CO2 racers were popular much
earlier than that!

In these final examples from the mid
1950’s. These DIY kits were popularized at
the time as they inspired and got young
Americans interested in aerodynamics and
propulsion during the US-Soviet space race.
Now although this was a little before my
time, my father's generation would build
these rocket propelled cars and race them
in large tournaments, some of which were
even held at a national level.

WEIXE, HBRIKE = SHFAFIRK

B, AXE, BB —EREER
AR —FhHT STEM =&, CO &FE 5%

FRE, XEBEMAEES=ERHNmME!
B2 High Genius #1 PITSCO /A S &)
HONMETIRG—, BR—LSTEM =
mAGETILE, BEX—FREXEES
ZYHE T 70 F!

Blgn, XE2HAFERAEAR 20 HL
90 FFXAY PITSCO HBE+5r, E—&| LRk
BENRTERSS!

XL 1950 FRAPHNRERITH. &
EHARETZHEYE, XEDYEHHRT
EEFRANTZ N FMHEFH X
&, FELNFETER.

Y&, REXUHARKET —<, B
HIFEB—RASHEX L KRR
AE, FERESIREDLLE Hb—
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Here we can see the influence of rocket
propelled vehicles as a major driving force
in society to this very day.

From development of the fastest land-
based vehicle, which was essentially a
rocket on wheels!

To our modern-day mag-lev technologies.

All these advancements came from the
study propulsion and aerodynamics.

HXE, BATTIUEERKETHEHERIE
A—MEZENHZBEH N W, HE2
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MITERIRABEE CTar7TIE, AR
EFR—HHR T HIKET!
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Therefore, the idea of rocket propulsion
and aerodynamics are ideas that can
transcend time, and although some of the
methods that we use vary over time,

the core learning objectives - that is the
curriculum at the heart of the project - has
remained the same, and | think that this is
an important thing to consider when
developing sustainable STEM programs. We
need to look at the desired learning
outcomes and be careful not be distracted
by new fads or technologies.

So, with that in mind, | want to show you
some examples of what our technology
programs looked like in the 1990’s just to
illustrate this point.

Here we have an example of this project
back in 1993, again this is before STEM
even existed, but you can really see the
cross-curricular nature that programs that
school’s had back then. Not only did the
students design, build, and test their racers,
they also dealt with the logistics of setting
up tournaments, broadcasting, and
providing live commentary of the event.

Fit, KEFHHEMS S HFOHST

DUtk E), RERIVEMRMN—LTE
SHERERERNEL, 2OFEIE
Fr—BIT B i O RIRE—REFAR

T, BINAXEFF &R OTH54E STEM I B i
FEEXEBEN—HFEEEE. BRNEEX
SEHABESE LR, SFRABRE AR
AP EOER .

Rk, ZERIX—R, IEERAKET
—4£ 20 42 90 FRIAMRATE 1Y
B, RRATHPARX—R.

AXE, BB 1993 FXAIHE Y
Bl¥, EFFEF STEM 72 HI, BIRT]
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Now fast forward thirty years.

| wanted to start a broadcasting program
post COVID to help parents be part of their
child's school community again. Therefore, |
pulled out my old camera equipment out of
storage. Now most of this equipment was
purchased in 2002 when | started my first
company, so this isn’t state of art
equipment. however, all the schools' high-
end private schools that attended this
tournament were amazed at how
sophisticated the set up was. Everyone
commented that “they had never seen
anything like this before!”

And that shocked me!

Think about it!

How did we degrees so far, and why is it
that | am consistently looking to our past to
find inspiration for our future? Particularly
in the fast-moving fields of science and
technology!

WHERIE=TE.

BREFEM R RTTD—T &
B, #RMRXKEARAZTERAEXE
—absr. Eib, HIEIHAEBPEFMN
CEEETHX. WA XERERD
RETE 2002 FIEYIIE —HK /A B K

B, FrAXANE&HFEdRE. A,

PREZ IR HBARFER F R S AL
FREB HE AR REERERT .

BN MBATT AT MR I X4
R
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But that is not the only example | can give
you!

So, | want to take you back to another class
project from the mid 90’s. This was an
amazing aviation project that my teacher
John Perkins designed in collaboration with
an aerospace engineer. We spent the entire
term learning the math and science of
aviation, manufacturing techniques,
electronics, and control systems, and at the
end of the day, we had built a scale model
that we flew out of the local airport. This
project is a great example of what an
interdisciplinary approach to real-world
lessons which offer rigorous academic
concepts would look like. Moreover, | think
that is what the government was looking
for when Judith Ramaley introduced STEM
back in 2001.

So, when | started developing aviation
projects for STEM programs here in China |
did exactly what John did almost 30 years
earlier. | reached out to industry
professionals and started working with an
aerospace engineer from the Nanjing
University of Aeronautics and
Astronautics. This really helped me as a
teacher, as it helped me to design

EBXFARIHELIRAIE—H]T!

Frid, FHABHIREIZ] 90 FRAFHISE—
MREME, XEHKE A% aSr
S5—ffis=mik IREMEERITH—
SANENXMZEIE . FAIBANFEAED
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M E A A KAYEEBIAREY, XN
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FAMSHEEZRMNUASHFRES S
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Ramaley 7£ 2001 £E5| A\ STEM B BURFFR
F3KE.

PRI, SEITIREFE A STEM TE T4
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scaffolded projects that would make
introducing aviation into high-school
programs a viable reality.

But we don’t see this kind of collaboration | BE{1BHEAZEA. TV EFRFH
happening anymore between government, | iz jglfyXFE1ET, XEKNEX STEM
industry professionals, and teachers HBHIRE,

anymore, and this has really been the
detriment of STEM education.
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Now as | have mentioned before, STEM
should be real-world problems.

So, you might be thinking, “how does the
study of aviation address real world
problems?” Well, recently | came across
this news story on CNN which illustrated
this idea perfectly.

Johann wanted to know if his life choices
were having a positive effect on addressing
climate change, so he contacted CNN for
help. Now Johann has a very healthy
lifestyle. He eats mostly vegetables, rides
his bike everywhere, and has installed solar
panels on his roof. Based on all these
factors his carbon footprint is about 40%
less than the average American; however,
there is one choice that he makes negates
all his other life-style choices.

Every year Johann returns to the
Netherlands to visit his family. As we can
see in this example, all the choices that he
has made an individual were dwarfed in
comparison to one thing that was out of his
control. The emissions from commercial
aviation! Therefore, this idea researching
aerodynamics HAS and WILL continue to be
important for years to come.
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And that leads me to my next example... X T ERA T — M+
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Store bought DIY Kits like this one became very popular in the
post STEM era; however, these kits primarily focused on the act
of building (assembling) but lacked the development of deeper
conceptual understandings that would tie into the curriculum.

2KNO;,) + CH;0( > 2KNO,, + CO2,,, + H, 0

: Carbo
Potassium Table Sugar Potassium ﬁ
Nitrate Nitrate 2axide

(ionic salt)

(inorganic
compound)

But what about adding aluminum to the mix?

NOTE: there is a variety of sugars like glucose, CgH;,0; or sucrose (table sugar) Cy,H,,0,,; however, the empirical formula for
glucose (CH,0) has been used here to capture the essence of the carbon ratio, hydrogen, and oxygen in most carbohydrates.

Ca

www.sino-exchange.org 72 Presenter: Scott A. Campbell
While DIY kits provide educators with easy | Ty DIY TE G AHE LEEIEH T HEIN
ready-made projects that can be EIME, XEImBOINE]LEREE

implemented with little to no preparation. 21

ERT LM, XETHEBEENSE
These kits tend to offer very little towards I EF 2R FE A FREA S S SRR At A9 TB B

hieving the desired | i t f |, p . Aok s AL B
achieving the desired learning outcomes o M AT KSRGS AR

established curricula. However, rocketry has .
’ 17 Y T RS
so many wonderful grade-level extensions RIS RRMEAY R,

for senior school students.

Drawing inspiration from my experience NI 90 FRIED FIRIMREE, FeTI

from 90’s | can speak the scientific value WIREB K ST IRENE. 21067
that model rockets can have. Take this for
example:

Here is a balanced chemical equation fora | M\ TRETREN RN ELFTTE
combustion-based reaction. Now if you are | T, IL7E, MMRRENUFERKIE,
not overly familiar with chemistry let me I kBERE—TXBERETH 4. B
explain what is happening here. First, we % RAEWNBEIER XE5%E

have potassium nitrate or fertilizer, and this RSN, MEXFLEEAYE

is mixed with regular table sugar. If this B ke TEANERE. AT T

chemical mixture does not encounter a “t
7 ~Z L R N =4
fame, it's relatively stable. however, its | FEB/ERAMETMEEAIMU SRR

capable of creating a powerful combustion M= £ R ERFHET -

based chemical reaction that will create a
large amount of thrust.

During combustion, this chemical reaction EREERES, XMUERNME ST
will result in the formation of an inorganic | ¥l&. “EABAMKNFK. ME, 1E

salt, carbon dioxide, and water. Now asan | A—&# I\, HASLHHNFEE—NPFE
instructor | wouldn’t give my student the HRLFEATED,
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balanced chemical equation. Instead, |
would start by reviewing how to balance a
chemical equation, and then have my
students balance this equation on their
own before checking their work and moving
on. Then in-order to create the most
efficient rocket fuel students would need to
determine the molar mass of each
compound so that they can determine the
correct ratio of each.

With the math completed they would then
be ready to create their own rocket fuel.

Now as it stands this project would have
them apply chemistry in an authentic way.
However, it still wouldn’t have the students
apply the scientific method, and | have a
perfect way to address that problem.

| would like you to think about what would
happen if we added aluminum to the mix?
Would it improve your rockets
performance? And what evidence could up
us to support your claim?

In this example students would need to
formulate a hypothesis that we could then
go on and test. Now in theory adding
something that is not necessary to balance
the chemical reaction isn’t recommended.
however, adding Aluminum to rocket fuel is
an exception to that rule.

Let me tell you a bit more information
about this phenomenon.

In the early 1950’s Keith Rumbel and
Charles Henderson conducted a series of
experiment where they added Aluminum to
conventional rocket fuels. The results of
their experiments indicated a dramatic
increase in the exit velocity of the
combustion gases. So much so that this
brought solid-fuel rockets into similar
performance levels as liquid fuels that used
kerosene and liquid oxygen.

Bk, BENEIJMEFE—NMLET
BITE, AREERNFEERE ]
M ITEFaEmt ], BCFEXD
IER. RE, ATHEHRENHK
AR, ZENBTERESMLEYH
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BRREML? TRBBIROKE R
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2—Mlsh.

UEREFREZRTE-RARNES.
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Due to their research into chemical
propulsion methods the US Navy was able
to significantly increase the range of
ballistic missiles and sub-orbital rockets.

Now because this was a bit of a trick
scenario, almost every student’s hypothesis
will be disproven by the experiment.
However, this will give them a great
opportunity to conduct some internet
research, and students should be able to
find the answer to this question as the
initial research has been declassified and
can be found easily on the internet.
However, how would you test such a
hypothesis?

BT I LR TTERNTR, RE
R E IR INHIE SEMITHIE KX
BTHIGTE

&, AARR—MERNIINGR,
FEPFENREEBE LRI AR
HiRM. R, XBLMI—MREFH
PNEHT-LEERMAR, FENNIZ
BRI B XN BMER, EARYHN
MRELRE, YUREZHHAEB KM
E3ZE A, REMETEXFRNR
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In the 1990’s we had to use analog test
equipment; however, now we can use

possibilities.

Now, we can now easily record and export

to do this kind of experiment now than it
was thirty years ago.

Here you can see what a simple set up for
testing home-made rocket engines would
look like in this photo. And finally, if your
school has a metal shop, which mine did,

engines using a small metal lathe.
Therefore, you can see from these
examples, when you develop a fully cross-

your projects will last longer, and this will
lower your hourly cost of instruction.
Moreover, each project will explore the
type of in-depth and inquiry-based

exploration.

competitive in the global economy.

digital force meters which opens a world of

precise data from our experiments directly
to the computer which makes it even easier

you can even manufacture your own rocket

circular approach to teaching and learning,

core curriculum in far more depth, and this

That’s what’s going to make students more

7 20 42 90 TR, TAABAFEAHE
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o
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o
Rk, RETIAMNXLERFHREER], H{R
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Corporations To The Rescue?

Without an external galvanizing force to bring governments, industry, & educators
together, the level of cooperation which had once led to the success of the VTE
programs of the 1990’s did not materialize in the same way for STEM education;
therefore, STEM programs did not get properly nurtured during their infancy.

Presenter: Scott A. Campbell

Without a galvanizing force to bring
governments, industry, & educators
together teachers have essentially been
asked to do the impossible, and that’s
where corporations came to the rescue.
Teachers were crying out for support,
resources, and materials and companies
were all too happy to provide products to
fill this need. However, that also gave them
an opportunity to start directing the
narrative as well. This would give them the
power to monopolize on what was
unfolding in the educational sector, but |
would like to build on this idea a bit more
before moving on.

Earlier in the presentation | discussed that
different stakeholder groups had different
understandings of what STEM education
meant to them and that these ideas have
diverged over time!

Although it seems unrelated, geopolitics is
having a pronounced impact on the global
state of STEM education. There used to be
more government support to build
programs that would help students develop
the skills that they needed to support
critical sectors in the economy, and this
would in-turn help the nation become more
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AT AERER, F+EBENEE
1%, XEREZEEHI T ik

RERXMFLR, ERFBGLEENE
IR STEM HERAERMEZ M, Tx,
BRSEZMIFEIIE, FHFEE
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innovative and competitive! Which would
continually drive more corporate R&D. And
finally, access to a high-quality talent pool
that understands the real-world application
of Science, Technology, Engineering, &
Mathematics makes the entire industry
more innovative. Which in-turn strengthens
the economy and helps to ensure that the
entire country will continue becoming
wealthier over time.

And finally, the generation of wealth form
private sector that can be taxed benefits
the government. However, unlike today we
once had found synergy. A system in place
where all stake holder groups were united
in a common goal, and everybody came out
a winner.

Unfortunately, times have changed. The
wheel of collaboration is broken and as a
result, educators have been forced to
navigate a very challenging political
landscape on top of their role as educators.
And this is a result of the turbulent times
that we live as most political systems now
stand divide on most issues. Therefore, as a
result of bipartisan politics, most
governments are now too pre-occupied
with maintaining a functioning government
that they are unable to facilitate the kinds
of collaborative endeavors that are needed
to build quality STEM programs.

Moreover, cuts to educational spending has
become normal in many countries.

So again, we see additional burdens being
placed on teachers! To do more, with less,
and without much external support!

Therefore, teachers and school
administrators are looking at ways to
stretch their budgets as far as possible.

To build sustainable programs that will
maximize the Return on Investment, while
extending the useable life cycle of the

FHEYSSEF NN ANSREAT
B, EENMTLEREIH . XREEKX
RT &5, ARMTHARBNEREE
B RN HEBRE T T EINER.

&E, TMUIERNRER IV EN~%
BHFBF. Kh, 5SRTENE,
BMNELER T HERER. —MFEH
HEXEFEAGHAEE— B BERFLE
MHE, 8PAEBERK.

FENE HREZXET. atEivE
BEITHRT, AL, HEIEERTH
RBBELEENAEIN, EBHBE—
REBE MR BUR R R ET1T.
RXERMNERZNT ZHRNER, BAX
REHBOAH EIAER S A LA
FEDK. Fit, ATRERE, KT
NI AT TIT TR — 1 EEEE
B, TE{EsEiRERE STEM I H
PREMEES .

o, BIRBEXHAETZERE AL

s
® ™o

Rk, BAIHREBRBRNAZET
Ml MEZ, BED ZEXRESH
AR FF!

Rt BRHFREBEAREAIHR
WY AMERNTTE. BRI
B, RAREHRESKRADR, BT
KRG AEFw. A, SWIEES

© Sino-Exchange {FIME1EATR)D

Page 103 of 154

Hua Quan Village {*£3R/\F)




Presenter Notes: Is There Still A Future in STEM?

SETREZID: STEM EH REKMD?

equipment. However, corporations are
looking at ways to maximize their profits
which is the exact opposite of trying to
lower the total cost of instruction.
Therefore, easy to use, highly marketable
products that have short life cycles are key
to maintaining revenue streams for these
companies.

Which brings me back to the
recommendation of trying to “look beyond
the fads”.

PEIMAER AU TTE, X5IERE
RBEFERATEHR.
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LEGO is a company that has done a great
job monopolizing the educational market.
And don’t get me wrong. Lego is one of my
favorite companies, and | highly
recommend their products while also
issuing a word of caution about blindly
jumping on a technology for all the wrong
reasons. Which isn’t Lego’s fault if you do!

Now this LEGO DACTA controller was
released back in the early 1990’s, but you
may be surprised to know that the original
LEGO robotics kits weren’t designed for
children. They were designed for
engineering students at MIT so they could
rapid-prototype ideas in the lab, and the
first time | used one of these LEGO DACTA
Controllers was at Faculty of Engineering at
Queens University. Now fast forward to
present day!

We now have LEGO spike kits being sold to
schools in droves to support lower years
programing and robotics programs. This
product is great because it has a low point
of entry in the sense that you can play with
it just like a toy, but there is so much
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corner stone of a lot of STEM programs -
especially as STEM pushes further and
further into the younger year groups.

Now while programming is important, it has
begun to dominate the focus of most STEM
programs, and this has been at the expense
of other sectors that are equally critical to
our economy!
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Department
for Education

Computing programmes of study:
key stages 1 and 2

National curriculum in England
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Goals of the new curriculum:
* High quality computing education;
* Information & Computation;
* Abstraction, Logic, & Algorithms;
* Analyze computation terms.

“Due to the varied skill levels of Finnish
teachers in their abilitz to teach the basics, the
Finnish Ministry of Education will be relying on
private sector cooperation in the initial stages”.

Presenter: Scott A. Campbell

Now because LEGO did such good
simplifying coding, while also providing a
tactile learning resources the idea that
students could learn “Logic” and
“Abstraction” from a young age really took
hold in international education.

For example, England went on to become
the first country in the European Union to
mandate computer science classes for all
children between the ages of 5 and 16.
And if you read through their national
curriculum, you’ll probably be amazed by
the learning statements that are indicated
in this document.

Now for anyone who is unfamiliar with the
British system, Key stage 1 & 2 is equivalent
to grades 1 and 2 in the US. Now this
document goes on to state the following:

e High quality computing education.

e Information & Computation.

e Abstraction, Logic, & Algorithms.

e Analyze computation terms.

So, we're indicating here that children that
are only 5~7 years old should be able to
learn concepts such as Abstraction & Logic,
as well as Computational Algorithms.

W&, HTFRSEECRBNERNHRE
MY RwFITR, FEMNRTUAF

S EE MR NEEEEREERE
ERAANLD S

Blgn, FeAs=JE kA 0 BR R 58— R ]
ZRFE 5 £ 16 FLESINTEARE
REMNER. MREBIEMINNEZRIR

2, RS NXMXXEFRREIIFRiR
RE L et

U, NTEARAEERERGHAK
Y, RBHERLIM2AELETEREN 12

FR. WA, AXHFREERATR
B

s SRENITENHEE.

e EREITE.

o MR, BEMEEL,

o MHTITEIL

Rt FANEXEREH, RES7TS5H
% NIZBES S SR BB UK ITE
E—/% :TIJ‘__*E&IZ\ o

© Sino-Exchange {FIME1EATR)D

Page 107 of 154

Hua Quan Village {fER/\FT)




Presenter Notes: Is There Still A Future in STEM?

SETREZID: STEM EH REKMD?

That’s impressive because my first-year
university programing course didn’t even
get all off this. Therefore, there is a real
disconnect here.

Another thing that we need to consider is
that teachers in primary are not specialists.
So, you have this notion of asking a teacher
with limited too no experience in
programing being asked to teach advanced
concepts in programing which is incredibly
unrealistic.

Now England is not alone and in 2016
Finland also introduced programming into
their national curriculum. However, Finland
did identify the following in their initial
action plan “Due to the varied skill levels of
Finnish teachers in their ability to teach
the basics, the Finnish Ministry of
Education will be relying on private sector
cooperation in the initial stages”.

But this is really concerning!

They are concerned with “teachers' ability
to teach the basics”, and when teachers are
asked to teach concepts when they lack the
ability to teach the basic it’s only logical
that students would go on to develop a
flawed perceptual paradigm of what they
are learning, and this type of ignorance is
having a profound impact on industry.
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Piaget Theory of Cognative Development

* Stage 1: Sensorimotor Stage
(children 0-2)

» Stage 2: Preoperational Stage
(2-7 years-old)

» Stage 3: Concrete Operational Stage
(7-11 years-old)

» Stage 4: Logic & Abstraction
(Age 12 though adulthood)

Presenter: Scott A. Campbell

Now the appropriate age for teaching
programing is widely disputed, and | am not
likely going to win that argument!

But one theory that isn’t contested in
education Piaget Theory of Cognitive
Development.

In Key Stage 1 & 2 we often use a concept
called “Physical, Pictural, Abstract” which is
sometimes also referred to as “Concrete,
Pictural, Abstract”, and | have an example
here to illustrate the concept if you are
unfamiliar with it.

At this age students are still developing
their perceptional understanding of the
world around them. They may be very
creative and imaginative, but imagination is
not the same as abstract thought, but the
key thing is that students at this stage are
developing some level of abstraction as
they move from physical to abstract
representations in things like number
systems. However, this is very different than
what abstraction means computer science
& programing.

Moreover, in grades 2 through 5 students
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you see here. These are the ones, tens, mE/NE B TRIEER A .
hundreds, and thousands blocks.
While smaller values are used at the lower
grade levels.
BAEXERENHFFHELVNED
The math example that I've provide here is F R HIRRE,
more typical of a grade 5 curriculum. BEFMRFESR, MBERTEN—F
But as you can see students still wouldn’t 2 e S e s
SCH : N I 7
have learnt concepts such as order of iaﬁﬁgégﬁﬁﬁiﬁg;iiﬁi
operations, algebra, Boolean operations, ~r L‘b_&._ L/:_A_&LI‘_ - f{t 47;% /_\\_\4\9\_
and logic which are all key precursors to FakE, BAFENDRARF iz

learning computer science if we are going BifFr. K&, HREEMNZESMH

to look at concepts such as Abstraction, =, XEEEESITEYIRIF A KR
Logic, and Computational Algorithmsinan | Jk. E L, FAI18EIL0LL e ML S
authentic way which wouldn'’t start (@ Ntk TR P B AR A M — 7 S E Bt T 5
happening until the child becomes a S AR — N E 8 E Y

teenager Therefore, the only way t.hat we EF A EA T T IXAMES A
can push such advanced concepts into such | .

a young age group is too continual simplify
and gamify a complex idea to the point of
completely misrepresenting the true nature
of that concept in the first place.
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How computer programming
became the worst choice of career
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Now to illustrate the naivety of this decision
| turn to this UK article that was published
by “efinancial careers”. “How computer
programing became the worst choice of
career”, but if one news article is not
enough to illustrate a possible disconnect
with our perceptions vs reality in education,
let’s look at a key economic indicator!

Here is a list of all the fortune 500
companies in England. Now despite being
the first country to introduce a national
curriculum that required students to learn
computer science and programing, we do
not see a single company in Artificial
Intelligence, Hardware or Computer
Engineering, or Software development.

WE, ATHRAXDPRENKE, i
X FEHEXRY R FRHNREXE,
TR RIER WA SAE TRV IR Wi
R, BUR—BHEXEREMNH
BNEHE PN ST FER
T, BAULBRMNBE-DRENEFIE
FRIE!

T 2EEFFEME 500 5223 1#
B, IE, REBNEE—SIAEK
FHEZITEYVIRZFNREREAERIRE
MEZR, BERMNEAIEZE. Bt
ENIRESIREALZAEERE —RL
EIR

© Sino-Exchange {FIME1EATR)D

Page 111 of 154

Hua Quan Village {*£3R/\F)




Presenter Notes: Is There Still A Future in STEM?

SETREZID: STEM EH REKMD?

www.sino-exchange.org 79

%= Is There Still A Future In STEM?

Engineers remain on UK skills shortage list

Presenter: Scott A. Campbell

listed as well, which | talked about earlier
when discussing the different types of
careers in STEM at the beginning of my
presentation.

And when we look at critical skill shortages | HI(TEHEMWERE X BT ELTHRET, I
in the UK, we see that Electrical, Computer, | {1 %IMEBES. TEY NG TRREMNE
and Software engineering are at top of the By, TEFSEMTVHES] FRiE
list, and there are also many other sectors SEUEFFEARTIE STEM By R EIER b K B B
WL,
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Critical Sectors & The Economy!
* The UK has serious skill shortages

in sectors that are critical to the
economy such as engineering.

* That resulted in a dependency on

foreign expertise and technologies.

* Depending on the state of

geopolitical affairs, globalization
and the reliance on foreign
products or services can result in
issues of national sovereignty.

80 Presenter: Scott A. Campbell

So, Let’s look at how these critical skill
shortages affect the economy.

This report shows, the UK has serious skill
shortages in sectors that are critical to the
economy such as engineering, and this has

made the UK dependant on foreign

expertise and technologies. Specifically in

telecommunications infrastructure and
network engineering, and due to the

current geopolitical situation, many MPs
perceive that there is an imamate threat to
England’s national security. Whether or not
such a threat really exists is another issue

completely, but there is enough of a

perception to urge the government to end

all contracts with leading telecom giant
Huawei.

But what does this decision mean for British

customers?

Well, they will be left paying for a multi-

million-dollar network overhaul, that will
see the delay of 5G services nation-wide. In
layman's terms, they will pay more money
to have inferior services for several years
while they catch up to the rest of the world,

and this will an adverse effect on
businesses as they will have to compete
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using older and slower network MRS FIFAEBIXLEERSS ., Bk, REE#H
technologies, while paying more money to | B iXLEXL IR T ERALNEF . &
access to these services in the first place. SHMERENEE T HIESMW,
Therefore, the failure to meet the needs of
these critical sectors does have a direct
effect on the economy, security, and
national sovereignty as well.

© Sino-Exchange {H9MNES1ER D Page 114 of 154 Hua Quan Village {f£R/\F1)



Presenter Notes: Is There Still A Future in STEM?

SETREZID: STEM EH REKMD?

o

www.sino-exchange.org

w2 Is There Still A Future In STEM?

User Input
Let'slearn how 1o process simple user input i Java
Sample Project

Click on the image below 1o try out a sample project

W initialize the scanner object. By passing the parameter System. in
k 3t what the user types into the console.

Presenter: Scott A. Campbell

So how is it that a country that has invested
so much time, money, and resources into
developing a nation computer science
curriculum be lagging so far behind other
countries that don’t even offer computing
course in the curriculum?

Well remember that story | told you at the
very beginning of my presentation. The one
where fortune 500 companies did not want
to heir graduates with relevant degrees
because they often had developed a flawed
operational paradigm! Well, that’s what
we’re seeing here. In order to teach
programing to all students regardless of
their aptitude or interest in programing
companies needed to resort to
simplification and the gamification of
programing skills which has resulted in the
true nature of programing being
misrepresented to an entire generation of
students!

So | want to return to this quote from the
Finish Ministry of education: “Due to the
varied skill levels of Finnish teachers

in their ability to teach the basics”. The
government knows that their teachers do
not have the skills needed to teach
programing properly! Therefore, they are
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going to rely on corporations to create
ready-made solutions that would allow the
average teacher to be able to teach
programing with no prior learning or
experience being necessary.

So let me show you what one of these
solutions look like in practice. This is a video
that | was given by an experienced
computer science teacher. As you can see,
they just click on the insert button and the
code just magically populated the relevant
areas. Now to a teacher or administrator
who knows nothing about programing it
would be easy to walk into this class and be
impressed by what’s happening. But in all
honesty, all we’ve done is to completely
misrepresent the true nature of
programing! And that would encourage the
wrong students to purse programing for all
the wrong reasons. In reality, what we’ve
done has created a flawed perceptual
paradigm of what programming is and that
could be detrimental to the student's future
success in the fields of computer science.

But let me further support that notion with
some evidenced based research.
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The Findings:

w2 Is There Still A Future In STEM?

NP Transferring Programming Skills
To Text-based Environments

Teachers face several challenges when presenting the
fundamental concepts of programming in the classroom.

For Error Free Syntax, “we observe that students who learned
with a block-based environment have a higher probability of

12.50

producing syntax errors in the text-based environment”...

text-based environment

www.sino-exchange.org

82

Alrubaye, H., Ludi, S., & Mkaouer, M. W. (n.d.). Comparison of block-based and hybrid-based programming environments in transferring programming skills to

Presenter: Scott A. Campbell

So here is a key take away from a research
study from the Rochester Institute of
Technology. They indicated that “Teachers
face several challenges when presenting
the fundamental concepts of programming
in the classroom”. The research study also
found that: “students who learnt

ISy

ﬁﬁ%%ﬁ wo%m%ﬁﬂﬂﬁﬁﬁ
ii@Tﬁ&%%ﬁMuﬁE%%—%
%ﬁ’ MRAEZI: “FHETHMNKE
FI)RIENF ETE+M%?X$ME
BIER B LB RMEES",

programing using a block-based IIRMIXSKERAEEIN, ﬂl%ﬁm
environment had a higher probability of TRAHY
producing syntax errors in authentic text-
based programing environment”, and as
you can see by this chart, the discrepancy is
staggering.
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To block or not to block, that is the question!

Through cognitive interviews and surveys, we found that students generally found
blocks-based programming to be easier than the text-based alternative, citing
reasons including the natural language labels on the blocks, the shapes and colors
of the blocks, the drag-and-drop composition mechanism, and the ease of
browsing the blocks library. Students also identified drawbacks to the blocks-

based programming approach, including issues of authenticity, expressive power,

supports.

University Press, 199-208.

www.sino-exchange.org

83

and challenges in authoring larger, more sophisticated programs. We also found
that the differences high school students see between blocks-based and text-based
programming span the visual interface, the types of programs that can be
authored, as well a different programming practices that each representation

Weintrop, D., & Wilensky, U. To Block or not to Block, That is the Question: Students’ Perceptions of Blocks-based Programming. Northwestern University

Presenter: Scott A. Campbell

Another study form Northwestern
University had similar findings. They
indicated that “students generally found
blocks-based programming to be easier”
but the students went on to identify issues
of authenticity. Now when we think about
the original mandates of STEM education
which were to create “rigorous academic
programs to compete in the new economy”
the very notion of our instruction methods
lacking authentic seams questionable.
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Av ‘soﬁftware bug caused
Boeing’s new plane to
crash twice

April 19, 2019 by Naomi Smith

ETEEIT: STEM EH kKL ?

Boeing is working on a new software
issue on the 737 Max

.

““Our thoughts are with the passengers and crew of China Eastern
Airlines Flight MU 5735. We are working with our airline
amonmsandmmadywswponlhem the US-based
company extended its condolences.

ow BUSINESS.
A 737 crashed in China. What we know about the plane

&

Boeing 737 passeﬂgef;et :rashes in
China with 132 people on board

Now please do not get me wrong.
Programing is incredibly important.

But it’s also an incredibly difficult subject
area to teach well. What | am implying here
is that programming needs to be done by a
professional who knows what they are
talking about, and it needs to be done at
point in time where students have the
cognitive ability to properly engage with
abstract concepts, logic, and computation.
Furthermore, we also need to make sure
that we are not misrepresenting the true
nature of programing either. For instance,
the gamification and simplification of
programing has created a seriously flawed
perception of what programing is all about.

So, what happens when students don’t take
programming seriously, and their programs
are riddled with syntax errors as we saw in
those research studies?

What happens when there are Syntax
errors in our traffic lights control systems,
the national PowerGrid, or in a life support
system?

Or what about these examples of a
software glitches in the Boeing 737 which
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resulted in 2 plane crashes in less than a
year killing all passengers on-board!

| can go on and cite numerous examples
from around the world where hundreds of
people have died as a result of faulty
programing which really illustrates the
point that | am trying to make. There is
nothing wrong with teaching programing,
but it’s important that programing is taught
by qualified professional, and at a point
where the learner has developed necessary
cognitive thought processes that are
needed to be able to interact with content
in @ meaningful way!

KA T mEREE, Y LA
BEEEE!

ool AR 5R51 25k B R B i 241
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If It Isn’t STEM... What Is It?

Most things that we call STEM are in-fact something else entirely.

www.sino-exchange.org 85 Presenter: Scott A. Campbell

If it isn't STEM.... Then what is it? NRAE STEM FPEH A7
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Project Based Learning
“To create rigorous academic programs that promote the real-world applications of science,
technology, engineering and math while preparing students for the new economy”

www.sino-exchange.org 86 Presenter: Scott A. Campbell

Let’s look at these 3 projects for a moment. | 1EF{1E —TiX 3 M H.

The first one is a science diorama. BT ANERIATARIER
Is it cross-curricular? Dose it solve any real- | 2 gsimza oL ? 48RRI ST H5R &
world problems, and more importantly ML EREL? EEEMNE, TR
does it promote innovation? While this .

g BIFTID? RRXE—EBLRINR,

projected is some-what cross curricular e R o
=} : : { =574
nature, the art is peripheral to developing EZANRKREBAIH AR IR X

our understanding of the solar system. 308

Furthermore, this project does not address Lo, XANIEFHNEAT HREEREN
a legitimate need but a desire to make a fun | B>k, MIRATHFE—NFBESIAAN
and engaging project! I E !

Great! KET

That’s a perfectly valid outcome; however, XE— NS HNMER: R, ©i
it’s not STEM by definition. This is a prime RESTEM EN ., XEEFIHAHN2ES
example of Project Based Learning whichis | 4" A wmim= 132 ﬁﬁ%‘éﬂ’ﬁi%‘—

i == ) - Y

an excellent approach to teaching and . -
N o | N B =4 = Ly
learning that any teacher could incorporate &, EABUREAT U HRNIRE,

SA A = N
into their classroom regardless of the TRfeMNERNB AR T4,
subject area that they teach.

Next is LEGO which | personally love, while ETRERDIAERNAS, R
also being somewhat critical of its overuse | ETEFR AT EFEAFHIESE, 0

in schools. Now if we consider Piaget's 7, MRBMNEERIRNINANALRIE
Theory of cognitive development thiskind | i XTIz EsIN 7 & 11 7 @R

of kinesthetic activity excellent for the FBERENERREEESF . Fii—
development of Concrete Operational skills | s XARE STEM! XA R T RS
between the ages 7 to 11 years old. Again, B AL AELS SHX /N ER

this isn’t STEM! This represent Play’n’learn YN R .
i Y BRI LEMNAIZREXEE,
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which is also a perfectly valid framework
and it’s critical for the cognitive
development in children at this age.

And finally, the robot! Of course, we all
think that this is STEM because the student
made a robot! But did they really make a
robot? They could have made anything
here, a fairy princess, a superhero, or an
animal friend. This is just arts and crafts.

This is what’s happening now that schools
try to make K-12 STEM programs without
really understanding the true nature of
STEM education. Perfectly valid teaching
pedagogies being swallowed up by the
STEM CRAZE! But this kind off flawed
misrepresentation of STEM only contributes
to us moving further and further away from
our original objectives which was to create
rigorous academic programs that
promoted the real-world applications of
science, technology, engineering and math
skills which would prepare students for the
new economy.

&E, el SR, INEBAAXZE
STEM, FEAXDEEMT — PR
BRMAMNENE T —MIsRAL? 1]
JUAEXEMEEEE —PEEA
E, —NBREE, HE-NHYA

K. RREIZEAR.

XM ELRENETE FRIXEER

BEIETESTEM HENEXLMRANBER
THIE K-12 STEM 1RFE, SERBMAHE
JIEH STEM IR R! BR, XS

STEM RYEEIRFRIA R S iE Tk ek 1w =
BV ER, BEIE=HEANFE AN

B, B#RZ FA. ITREMEFHE

TR PHN A, L34 AR5

HIF AR,
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VS T
Expectation Reality
www.sino-exchange.org 87 Presenter: Scott A. Campbell
And that brings me back to my example XL E R T B EE S B =Tk
about coffee at the start of this MBIF, AMNBEEEESHEABEE
presentation, people’s perceptions are EE.

often very different from reality.

Now | am sure everyone is aware of these W, RIBEENAZZINTE TixXies
=1 =

/% -L/\:t
kinds of “MEMES” related expectations vs
reality P VS| “MEMES 4R fO#IEE STLSE.

So again, | am going to come back to the =
| /\
notion that STEM was created in response B, BHEREE STEM HNEIZRAT

to national studies that were indicated that Bl BRI R, XTI,
America was falling behind other nations in KEAEE lﬁfﬂﬁ%%%ﬂ'%):%:ﬁﬁll
critical sectors to the economy. While the | o 2R 70 £ ZE 90 FHY VTE TN H
VTE programs of the 70’s~90’s benefited ZamTBUAF. TS MEE LTS

from the collaboration between BEE{E, 1821 tHL Y STEM =a1FE7%
governments, industry leaders, and RN B R ELN L RAF., B4,
educators alike the STEM movement of the 20 LEFEHLS K, KZE STEM [5 STEAM
21°t century didn’t have a galvanizing HEE URIX LT B 7 A SRR

catalyst to drive educational reforms. So — N
now, more than 20 years later with the [TZXRA, RERFERERTARTH
evolution of STEM into STEAM and the e

widespread adoption of these programs in
most schools what do the numbers really
look like?
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PISA 2018 worldwide ranking

average score of math, science and reading

Source: OECD, 2018-2019 [ sbove 500 450-500 [l below 450
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Unfortunately, things didn’t turn out the AEHNE, FELEERBRNEEN
way that we wanted! We have missedour | A& R! FRN11EHILZ HER!
mark!

BEXHE!

Look at America!

The Gountry that mvented STEw education. | 5 2 (LR SHIMER. b EIE A
u Invi u EEENES L AN
v 7 STEM BARBBHFHLER,

to advance scientific and mathematical
N lb_b S ~ -t- b /—\ » 9&:\'—'—
literacies, and yet they are still falling even TERXERROBAIRIRL, RONRE

further behind in these key educational o AfTa?
metrics. And why is that?

Because teachers were never properly ATE STEM HEMNFH, BIHMREE
supported in the early days of STEM EEHMXHE, XS THAEER STEM

education, and this led to confusion and TMEMNARBERELFNREL #IEA=H

disarray with the development of STEM R, tIRFAIEEEE, BN UE
programs worldwide! The data speaks for S E T K ERE R

itself, and we can see the long-term results
clearly if we take the time to look.

But what about Canada? They’re at the top BEMEAR? #b]7E3IEE K HE TS

of the list for English-speaking countries! F&255% Ba, HIEMES R

So, what are they doing that is different e sp
R == / N\ g ?
than other English-speaking nations? RIBERA T ARE:
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General Admission Requirements

The Technological Education prograrm is competitive, and admision is not guaranteed with
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These industry professionals have
invaluable experiences that they
bring to education to help them
design “real-world lessons”
which apply science, technology,
engineering, and mathematics in
an authentic and appropriate
context.

Presenter: Scott A. Campbell

Well Canada is one of the few nations that
has a Vocational Teacher Education
Program which allows industry
professionals to become qualified teachers.
But not only is the program track available,
it’s actually a requirement for teachers that
want to teach any of the high-skilled
technologies such as Electrical, Computer,
and Mechanical Engineering. Therefore,
these rigorous academic programs are
being taught by highly trained
professionals, and these professionals have
invaluable experiences that they can bring
to education that help them design
authentic “real-world lessons” that apply
science, technology, engineering, and
mathematics in appropriate context, and
this will prepare students for the new
global economy, and we can see those key
words that we keep talking about from the
original mission statement for STEM
education popping up again and again.

MEXREZDEILNHERLBIBHE T
WHERZ—, izt ErA
R ASRNENT, EXMMUZREN
E, MmAXREENBEZRES. I
B TEF S RERARNH
JPEYESK . HE, XEFARNFEARRE
HINIGERNTLARER, XETWY
ARTUBERNERHEHHEF, &
Bpf st B Se Ry B SR REE, KR
. AR, IENHEFNBTESNR
B, XBEFE AR EIREFMEF
F, FATTXFEITAE STEM HE R
MR E S PABRIE AR R/IE—K
N—=RH B
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Program Management

Feasibility studies are essential to determine limiting factors
(which may include physical, financial, and intellectual constraints).

Feasibility studies help you make:

e wise purchasing decisions

¢ determine what value-added services you can provide

* maximize the Return On Investments (ROI)

* limit the unnecessary accumulation of sunk costs

www.sino-exchange.org

Presenter: Scott A. Campbell

So far, | have talked a lot about ideas that
would be germane to educators. However, |
haven’t spent. Much time to address
program management which is something
that most school administrators are
probably interested in learning more about.
Now the key thing | can recommend here is
that you take the time to question your
own decisions. To be critical thinkers and
delve deeper into your own decision-
making process. To consistently evaluate
the integrity of your own decision-making
process!

Now this doesn’t mean that you should
second guess every decision or that the
decisions that you’ve been making are
wrong. What that means is that you need
to make sure that are not making decisions
based on pre-conceptions that maintain the
business-as-usual mindset. Instead, you
need to push yourself to make rational
decisions that are based on fact, and this is
very difficult for us to as we’re not wired
this way! We're species that’s governed by
our emotions and not logic, and as we’ve
seen so far, even the CEOs of some of the
world’s largest companies still struggle to
overcome this challenge. Therefore, leaders
need to take a moment for themselves. To

HERALE, REERETREZESHE
THEERVMBXNEE. Rifn, FTxE
o T REM BRI E EHER
A, XURERSHAREEANRRN
BYBEZNRE. W&, RITMUEX
ERUNXBE, REENERZEBC
HRE. RAMHAMNEEE, RAT
RECHRKERE. Bn&w—HhEe
CARRIENTEM!

XFHFABRE IR IZ X F— R E#BH
TERBEN, BABRERIINERE
HEHRN. XBERERTEHRIRN
REAZETHF—TRIBOSHIE
B, Bk REEREACHRESEX
IR RRE, XNEAKIRIEE R
M, HATMNAZRXEFEN! RMNEXE
ZmIFBEXRNYM, ENEilieS
ALLFrER, BMERER E—ERX
REANEFENTERNES HRRX—
ik, AL, NSEFENBCHE—R
Kf[E), BRE—F, #tHAMHEREACH
%, FRFRMENNTIHSFRNES
MEFESHE—, XEHF EHRFHN
B F AR MBA BBV A RIS, R
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step back and critically reflect upon their m, XESEIHRIERENER. RF
own ideas, and to make sure that their — FehHE ) M I AR T UR E B A R AN
actions align with their school’s vision, and ILEs., BIEREHARBFHEHIEE. B
mission statements which is an |d.ea that is SRV ESTS,

at the heart of what the best business

schools in the world teach their MBA
graduates. However, there is no right or
wrong answer here. Only a mindset of
critically evaluating the very essence of the
decisions that you make. To ensure that
your actions uphold your ideals, vision, and
corporate mission statement.
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Remember, the reality of what people believe they want is
often very different from the reality of what they actually want...

and in most cases, they are not even aware of this subconscious bias.
(and that this is particularly true for parents and administrators regarding STEM education)

Presenter: Scott A. Campbell

Now remember when | introduced the idea
that most people’s perceptions of what
they think they want compared to what
they actually want being two very
dissociated concepts. Well, this concept this
is particularly true for parents and
administrators in regard to STEM
education!

PABLE HBENAZXH—TUR
B, REBAXMITANBCEBENR
P E RS KRB R RAHELL,
ERNEETBOHRS. FE, XMH]
X STEM HEMR KINEEERFELH
1E#!
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5% CAMBRIDGE 4J

g%’ International Examinations
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| ‘ﬁ\\‘;. CollegeBoard
PL__4Y Advanced Placement

‘ Program

Presenter: Scott A. Campbell

Let me illustrate this point.

Here in China parents want the best for
their child. They want holistic education,
and they don’t want their child to go
through the mass hysteria of an exam-
based system such as the Chinese Gaokao.
But what’s the first thing that these parents
do after pulling their child out of a rigorous
exam-based system? They typically enroll
their child in either iGCSE courses, which is
just another exam-based system, or they
get their child to take as many AP course as
possible. Which again is an exam-based
system. This example really illustrates how
parent’s perceptions of what they want.
However, the reality of what they want for
their children is a completely different
thing.

They often think they want a holistic
approach to education, but in reality, they
are just swapping one exam-based system
for another, and they pay a lot of money for
this, so they expect results.

BRI X — =,

AHE, XEFEZRTHIRTN. f
EZELENHEE, MIFAFEECH
BZFEBHBPESEXFNER AR
HNEGCRITEERE, B2, XEXEELE
BZFNEENER B EFRREXRE, &
—HEEMA? MMBESILZ TSN
iIGCSE 1R, XRZA—TETEHRNER
%, HEILZFSIMRITEZH AP IR
B, IXZ—METHERANES, XA
Bl FELHIFERT X EFMBINEEFA
HEZE. R, NN EFHIHAEEST
2R EMN.

feBE NN RNBE—FEENEE
J1%, BELE, MMNARAELE—FE
THRORFREA—F, MBI AR
HTRE%, PRAMBINEFESER.
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National Average: $20,000YSP* / year

Shanghai Average: $40,000Y5%* / year

Presenter: Scott A. Campbell

Now the average cost of private education
in China now exceeds 20,000 USD per year
which is a lot of money!

And in Shanghai, that average is over
40,000USD a year.

& TEMIHENTHHEAGEE
i 20000 £, XE—KEHK!

LR, X—HFIHSFEL4 X
TCo
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Shanghai Average: $40,000Y5%* / year
]

The highlights this week: Chinese regulators upend the $120 billion private education
industry with new measures, Beijing issues an itemized list of grievances to U.S. diplomats,
and a COVID-19 outbreak in Nanjing raises concerns over the delta variant.

If you would like to receive China Brief in your inbox every Wednesday, please sign up here.

Beijing’s War on Private Education

The Chinese government has issued stringent new regulations for the private education
industry. The rules include requiring tutoring and education services firms to convert to
nonprofit status, banning core-curriculum tutoring—aimed at passing exams—during
weekends and vacations, and forbidding foreign curricula or hiring foreigners outside of
China to teach remotely.

www.sino-exchange.org 94 Presenter: Scott A. Campbell

And this notion sheds some light on the X—M E AR ERIT T HASEHB R
recent policy changes to crack down onthe | B A(LIRMET — 2R, R, X
private education sector in China. However, BHEEE MIHETERSE FK
the key takeaway here is that there is a lot ME B EMEFHE!

of money in private education, and parents
want to get their money’s worth!
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School administrators want programs that can sell!
They typically want highly marketable programs that show inclusive
activities, where students are engaged in holistic hands-on activities.

Presenter: Scott A. Campbell

Now because the of expectations of
parent’s which is phenomenally high!
Coupled with the costs of tuition, and
unprecedented level of competition. School
administrators want programs that can sell!
Therefore, administrators typically want to
see highly marketable programs that show
inclusive, and holistic and engaging hands-
on activities, and as we saw with in some of
these examples, we had inclusive hands-on
activities being done in most schools, but
many of them were not holistic and they
failed to meet appropriate learning
outcomes.

Which brings me to another key point.
There is a difference between showing and
doing, and while it is easy to show people
that we are providing a STEM program. It’s
very hard to do it well.

RERAXESNAERRANS! BN
F2%, DRBIRENES. FRE
BEARBENSEZHENTE! A

I, EEARBEREEABARM.
BAEMNS 5 HNKBEANNSETS
WIE, IEWHAMEEF—LEHTHE
FHArE, BANERSHFREHTT
BAMMSKEAD, BHBFZENF
REH, REBFEHHFEIVR.

XESIHT A—MRER. BRRMLEK
EAXAE, REERAMIRTHRAER
=Y STEM ERAE S . EEMFRE.
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Hands-on Fun
Rigorous Academics

www.sino-exchange.org

Presenter: Scott A. Campbell

And this brings us to these two ideologies
for STEM education that administrators are
constantly grappling with. They often think
that they want inclusive programs that are
fun and engaging, but they also want to
give the parents exactly what they want!
Which is a rigorous academic program that
will improve test scores. However, we often
find that these two ideas are incompatible
with each other, and this creates a
phenomenon that is known as academic
culture shock!

XiLFRAEER 7T EEERHE HBRRN
STEM HE RN X MMZIRES. fiRE
INAMAEERE, SIANBNERM
TE, EftlthBs X8RN K
! XR—ITHENFEATE, TR
SERAS. Af, RMNEELXRAZXR
BB EAHEEN, Xp~ET —
BWIRAF AR AP ER !
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Culture Shock
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Presenter: Scott A. Campbell

Culture shock always starts with the
“Honeymoon Phase”, and this is where
schools start. There is a lot of excitement
around launching a new STEM program and
a lot of money gets spent. That’s followed
by the “Rejection Phase” where schools are
expecting to see a positive “Return On their
Investment” but are often faced with
disappointing results that did not meet
their expectations! When their
multimillion-dollar investment turns into
this, a bunch of “glorified art projects” and
an unmarkable junk pile! Which this brings
us to the “Regression Phase” where school
administrators grapple with the idea of
what to do next, and one of 2 things will
happen.

Ideally, the responsible parties will sit down
identify the problem, and develop a
strategic action plan that takes into
consideration what the school can feasibly
do with their resources while also
developing an action plan that is aligned
with the school’s vision and objectives.
Alternatively, emotions come into play, and
this often leads to bad financial decisions as
we continue to support the mistakes that
we’ve already made. At this point we get
trapped by emotional attachments to bad

b RN EAE TR, MXIEE
SRR T . #EH—NFTEY STEM IR
BitAMEAE, MEETRE®. &
TRERENER", ERHEFDRIR
“WRALOR, BFEEEERE LR
HONKBHER! SMMNBEERTET
IR AT RIX R, —# RN ZARIM
B fl—# T AFRC k! XA
W TEEANE, FREEAREES
NBET—HZMt 4, WESHE
H=RE,

EEBRT, RETBLTRHAZD
A, FEHIE TR TR, R E
FRETUT AET LA, FIRSF
E—IFEFRERMERNITEIT
e 3F, BEMIEEER, S3A]
REFHNELIL THHRE, XiE
ASSTRENVSZRR. AX—R

£, BANHEARIXFE R BERAMRTATR
@, XERARBEERRESH TN

K, ZEBHRRRAZSEZME AR
AR M B E R R W B R
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investments which represent various “Sunk
Costs”, and this results in decisions that will
only result in the program to drag on and
drain financial resources before eventually
failing all together.

This brings me to a conversation with a
teacher who was very distraught with what
was happening at their school. They were
hired as a STEM and Maker Space teacher,
but the school had gone through such an
emotional roller-coaster with their past
implementation strategy that shortly after
hiring the teacher. The principals got to the
point where they never wanted to hear the
word STEM uttered in their school ever
again, and that kind of backlash against
STEM education is starting to grow as more
school’s enter the “Rejection Phase” due to
poorly executed plans.

Regrettably these situations seriously
impact the future of STEM education and
will continue to do so unless we start taking
immediate action to solve the problem!

XIEHABE T — N IMRIXSTE, fhxfF
REENFIFREFERTL . IS
A STEM MBI F =B, EREE
MISETE RIS h T WL IE 2 LR L

Z, UETHEBRZEIEAA, &K
MELZ2 7 Bt A BAEMNNFRUTE
STEM XM Mthy, EEMREZHZ
RETHIFIT AR MHANEBLRER, X
XS STEM #E HY5R 2R FHRIE K,

SARBHE, XEER BRI T
STEM B RIFKR, BIERA1 IREAT
AREVE, BN FERG ST
|
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How does this situation evolve?

* School administrators often invest in equipment and facilities to
create a need (they put purchases before the curriculum);

* Their purchases are typically made based on recommendations
that are found in STEM program start-up guides;

* Regrettably, equipment purchases are often poorly made, and do
not integrate well with the requirements of the curriculum being
taught in the core subject areas.

* This results in compromised program development and a growing
level of frustration between parents, teachers, and administrators.

Presenter: Scott A. Campbell

How does this situation come to pass?

It starts when school administrators often
invest in equipment and facilities to create
a need rather than starting with the
development of a curriculum and then
making strategic purchases to support the
desired learning outcomes of that
curriculum, and they do this as they want to
get a program up and running a quickly as
possible. Generic purchasing guides are
typically used in these kinds of situations.
But this approach is very naive because
these purchasing guides will not take into
consideration limiting factors such as:
* the amount of space the school has.
* the finances available to run the
program.
* the number of students which can
be enrolled.
* or the expertise of the teachers who
will eventually teach the program.

Moreover, most of these purchasing guides
are published by the very companies that
sell the equipment, and they don’t care
about the development of the school’s
curriculum. They only care about their
bottom line. How much can the sell, and
how much money they can make selling it!

XMBEREEAKERN?

CHTFREBAREERATRENR
TR EIET K, MARMFTRIRIETT
A, AEHTEREEEI U FFZIREN
TR SRR, AR E 0 A7)
HERRBIFHET—PIE. BAX

TiE B E AT Xk

ESo

EBXMITEEERE, FAXLEMILIE
RASZRRHIEE, fm:

SR [E KN,
JATFEMZOTNES.
BEELGIE DN

N RABRIZIRENBUTN T I
HIR,

IHh, XEMLIERAREZERHEERE
MRS RH, AR OERIRIEN
X, MNRAXCBCHES. B8

L&, ET RS D!
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Next teachers are then brought to teach a
program, and they often complain that they
don’t have the appropriate materials that
are needed to teach the curriculum. As a
result, project development often resorts to
the lowest common denominator which is
typically results in the development of
glorified “arts and crafts” projects. And
finally, this results in compromised program
development and a growing level of
frustration between parents, teachers, and
school administrators.

BETR, ZIMEHEEBIR—MRE,
fEFRE B SR EIRIREN BN
HEMEL. Eib, TREARFERAR
RADE, XBEXSBITRFMUN T
ZERNTE., &fE XSBMEFLZ
2w, K, BNMEREEARZ
(5] Fr) 140 MG A SR A K
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Misaligned equipment purchases in STEM!

* The school spent thousands of dollars on equipment
which they believed represented STEM education

* The school’s STEM program started teaching skills for

the labor market, not transferable skills for innovation.

* Parents are displeased that their child was not being
given the rigorous academic program they paid for.

www.sino-exchange.org

Putting the parents concerns into context
* The average wage for a seamstress $12.94 U6/,
* In developing countries, it is less than $2 USD/dav
* Private schools are charging 40,000 Us®/, . for tuition

Presenter: Scott A. Campbell

Now let's look at some examples misaligned
equipment purchases that resulted from
using easy start guides for STEM education.
In this example the school spends
thousands of dollars on equipment which
they believe represents STEM education.
They thought that this would provide
authentic hands-on learning experiences
which would support what parents wanted
from a premium private education.

In this photo we can see a class set of
Singer sowing machines which are
incredibly expensive top-of-the-line sowing
machines. But is this purchased aligned
with the development of rigorous academic
standards that will get the child into a top
university? Afterall, this is typically why
parents will pay such high premiums for
private education.

In this example the school started teaching
skills for a labor general market, and this is
because they naively thought that hands on
learning is the same thing as STEM
education. However, this kind of skill set is
misaligned with what they parents expect
for their child’s future. As a result, parents
are likely to become displeased that their

WE, ERMNKEBE—LHTFEHSTEM
BHE SN IER NSRRI E
BNEVBIF . FEXAMEFAR, R
mwwﬁi% STEM HERMRE LHFTH
FRIT. fMAA, XEREEIENS
FEIFR, IRREKMURFIHEE

K FHIZRG .

FEXEKBAH, BATTIUER—
RN, b'ﬂ]EE”E & B e A TR &
M. B2, BE R FEARIRER
REHE—E, }\)\ﬁﬁﬁ???x_)\ﬁ"‘
F?ER XMEATARKS AL
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Bt SHEEA.
ERXANTH, ERITIAAZH TS

HIINEE, ii%ﬁ']ﬂﬂﬂ‘]iﬁi’@i}\%?@
BKF 35 STEM —mEE, & X

T RE £ Xiﬂ??ﬂiﬂ%ﬂﬁﬁﬁéf—
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child is not being given the rigorous
academic program they’ve paid for.

Now let me put the parents’ concerns into
context for you. The average wage for a
seamstress $12.94 USD/hour which is just
about the poverty line, and in developing
countries it’s less than $2 USD/day.
However, some private schools are charging
more than $40,000 a year for tuition!
Therefore, parents that spending this kind
of money on a private education are
expecting rigorous academic programs that
will help their child get into the best
university possible, and for their child to go
on and get a high paying job! They are not
typically going to invests thousands of
dollars for their child to learn skills for a
general labor market unless there is a good
reason.

And that raises another good point. Not all
schools need to focus on getting every
student into universities like Harvard, Yale,
Princeton, or Oxford. There is need for
schools that serve a niche market and we
do see this with some of the private charter
schools in the United States. However,
serving a niche market needs to be part of
your strategic vision and educational
philosophy and not an accidental after
thought.

WE, IEFRALNB-TRKANNE
o —RLFENTHIHN 1294 KT
JINES, RAMETRAEL, mAEkRT
Ex, X®EARE 2%7T/R. A, —&
M ERNFEHESEBT 4 XL F
I, EXERLELIHE ENXEH
FEFBNFERNRE, BRI
BT HANR TR HIRSE, FiLAIa
TR ERRNE, HE—MEHIE K
FERSNESE, SUtMNBEASA
B RABTERIREI—RGHAH
HHTREE

XIRH T B —MFHRR. FAEFRE
MFEREBELETILENFEH NG
b, e, MM S REFRF. T
BANBETZRSHFR, BAFHLHE
EEMN—ERIFFERPEE T X—
Mo M, AFMETZRSHEEMANR

HEESMHFESHN -8B, ML
FEHNEA.
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ow Learn to Farm and Cook-at School =

www.sino-exchange.org

Presenter: Scott A. Campbell

Let me reiterate before moving on that
there is nothing wrong with having sowing
lessons in school. | myself had to take a
mandatory “life skills class” when | was in
school in Japan. In this class we learnt how
to drink green tea properly, manage our
personal finances, how to cook basic meals,
and yes... we also learnt how sow as well.
But we learnt how to sow a button on our
shirts, or repair ripped seam in our pant leg,
and this cost almost nothing to teach using
a needle and thread. Moreover, it also had
practical real-world applications. However,
this wasn’t by any means called STEM
education, it was called life skills. Moreover,
the skills we learnt were not to prepare us
go an unskilled labor market. Instead, these
lessons were designed to help us learn
practical skills that we would likely need in
everyday life regardless of what profession
we went into. And finally, China has also
recently just announced changes to their
education system that will see all children
receive life skills classes as part of their K-9
public education.

EREZR], BAFHRER, EFERE
BMRREsAHE. YBAEAAXR L2
&, BECABASI— a6 &
ERERIRE, EXTIRE, BN®EET
WM EFIR RS, BEMAMS, W
AZEEAER 26 REFES
T & T,
EBEENZS T a0+, =
FEE VR DR AEE, TXJLFER
FEREEH. I, eEILHER
Pt ELRN A, R, X%EALZE STEM
HE, MEEReE. s, TN
M BEFHAR AN TIEBATHFNERALS
MATH. Hx, XEFESHEZHR
MNFEIHEEEFRUREENT AR
g8, TWHENMMEH2RL. &fF, F
ERENRIERNERBEERHAITH
E, B)LERREZEERERE,
B4 K9 RHEHEEHN—F9-
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w2 Is There Still A Future In STEM?
Value Added Service

Public School
Tuition: $0

aFE Vs B

A
i

Private School
Tuition: $40,000

“Due to the varied skill levels of Finnish teachers in their ability to teach the basics, the Finnish
Ministry of Education will be relying on private sector cooperation in the initial stages”.

www.sino-exchange.org

Presenter: Scott A. Campbell

Now the last point that | have time to make
is regarding “value added services”. The key
thing to keep in mind here is that
something which might be considered a
wise decision for one school may not be
considered acceptable other schools and
this is particularly true of public institutions
which offer free education vs private
institutions that come at a hefty price tag.

Let me give you an example. As we saw
with the Finish Ministry of Education, they
were concerned about their teacher's
ability to teach the basics. Now if the Finish
government paid for an interactive
programing subscription for use in a free
public school, then they’ve proved a “value
added service” to the parents. However, if
a private school which charges $40,000
dose the exact same thing the parents will
probably be outraged, and that’s because
the parent could have just bought that
subscription for themselves for far less than
what they are paying for their child to go to
a primum private school. Therefore, the
private school hasn’t provided any “value
added services” to the parents that would
justify the tuition.

WE, HBENERENEE—REXT
HEERS . XEFRICENKER, Xt
—FrFERRIR T RE BT ARE, BXY
Hh kg Ao Ex, LHER
HEBHEN LA IHNMSNES BN
S

IS IRENBIT . IETAE
BEIWARE, 02 ImBERERH
REES . B, MRFPZBF AR
AIFROBHNTEITHGE, Bafh
MEKIERA T M5 KRR 22— HBIER
%", R, WR—FTEER 4 TERTHRA
SERMEFNEE, RKMNUTESR
PR, EARKITUABCSHET
5, MARAZT E—RBIFRIN
T, B, FAZFEROXA R K KRR
T BERS RIEAFHLSEEN.
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Value Added Service

L T T T ———— o

Reservations required: London
McDonald's goes luxe for a day

Are you creating enough value to keep your clients happy?

www.sino-exchange.org 102 Presenter: Scott A. Campbell

However, let me provide another example | AT, 4L BT, iFRIBH S —M
to illustrate this idea slightly better before | &3k & 4713 AR IX /NE Sk,
moving on.

Most of us love the 4-dollar hamburger HANKSEAB=NH == RE
from our favorite fast-food restaurant. Y 4 £7TNEE
And it this price it does provide value for ARSI G FE. R, ER

money. However, if we were to take that . _ . e e
MEERFNXEERERTER, E

same hamburger and serve it in a luxurious
S B — /N 4 ETTHYRE eI 1% B 4
restaurant it will still be a 4-dollar k= —" 4 XTHRE. HTEFH

hamburger. We haven’t added any value to A= R SN HME.
that product or service.

This is a real example from a few years that | X&JLERKS T KEXKFHN—ITESX
drew a lot of attention. However, it’sbyno | {3 %, %A, XBEAE—FHoIIFE0HE
means a sustainable business model and WAER, XEBREAFERFLTIVIRRE
that is one thing you need to think about MEEEEN—HE, (RESELE Y
when developing specialty programs for HEHE" HIBIRTXAEM, BBALR
your sc'P)ooI. Are y_ou crc?ating “Value for HR S TG T A KRS S . Bk, if
Money”, because if you're not then your BB — i X TP 2 A 57 22

business model will not be sustainable for
A< 37 M4 AN T - = == N
long. Therefore, let me reiterate this point, BRI EBRRE, NFT—FrHRAHA

what’s appropriate for a free public schoal, SERRGETREENTERN, (KT
may not be acceptable for an expensive PRI A P REN~ SRS EMT
private school. You need to make sure that | /M8, B AM{1FEMMNINEDBERT
you are adding value to the products or =8

services that you are offering your clients as
they will expect to get their money’s worth!
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Therefore, you will need to make complex
decisions that go way beyond educational
management, and into the realms of
business management. Only then will you
be to strike the balance that is needed to
create strategic business plans that also
uphold your educational objectives.

FlE, REBMERBRAVRE, XLER
RimimiBH 7 BHEEENER, #HAT
B EEAE . RBXME, RTEEE
B E BB i R BUS T, FR4E
PIROEE B AR,
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Let’s wrap things up with a series of
recommendations.

| spent 6 years doing my MBA, focusing my
studies on the development of STEM
programs here in China, and part of the
reason spent so long on my master’s degree
was so | could as many schools as possible.
This allowed me more time to gather data
and validate ideas over an extended period
of time. Therefore, before we conclude
today’s presentation, | want to share with
you a few take aways form my dissertation.

Ironically, a lot of the ideas in this list seem
like common sense. However, I’'m sure that
you are aware of the saying “common sense
isn’t all that common!”

EREEID: STEM ERFREKL?

Recommendations

The following is a series of recommendations that | have compiled as a result of
years of research. | have also categorized each recommendation based on the
entities that would be responsible for acting on each recommendation.

Presenter: Scott A. Campbell

EBRMNA-RIINBWRRE—T.

AT 6 FMETUER MBA, TF T HE
STEM B AR, 1EiX AKHT B Bz
THUNEDRER I T R ZRIE
FER. XUERFE LN EEEKRR
B (8] I SRR MIIEAR R . Rtk 7
BNERSRARH 5T, BBAK
DEERMRXPERNERA.

AEENRERNE, XNBEETHRS
BRI FEREIR. Af, BAREERA
EXAE BIRFABALR!
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Ministry of Education:

1. Continue to review foreign research on STEM teaching pedagogies and philosophies while
conducting internal research studies into the ongoing development of domestic STEM programs;

2.  Develop more teacher training programs for local teachers to address immediate teacher shortages;
3. Create VTE or industry to STEM teacher pathways to address in-term teacher shortages;

4. Develop concurrent teacher training programs to address long-term demand for highly qualified

teaching professionals;

5.  Encourage local STEM teachers to conduct and publish research into the on-going development of
the local development of STEM programs within their own country;

6. Strategically rotate teachers and principals to advance STEM program development;
7.  Promote the development and sharing of STEM curriculum among local schools.

www.sino-exchange.org

Presenter: Scott A. Campbell

Let’s start with recommendations that
would be implemented by the Ministry of
Education:

1. Continue revieing foreign research on
the development of STEM teaching
pedagogies while conducting internal
research studies into the ongoing
development of domestic STEM
programs.

2. Develop more teacher training
programs for local teachers to address
immediate teacher shortages.

3. Create VTE or industry to STEM teacher
pathways to address in-term teacher

shortages, and this is something that we

saw is happening in Canada, and as the
PISA results show, they must be doing
something right.

4. Develop concurrent teacher training
programs to address long-term demand
for highly qualified teaching
professionals.

5. Encourage local STEM teachers to
conduct and publish research into the
on-going development of STEM
programs within their own country

BN BE S ESLERE IR

1. GETHEBEEINY STEM BFEXRH
3, ERITER STEM I B A9HF54E
RS ITREBHAR

2. AEHHBIDGEE LB REIITT
%, MARRR SR Hm AR R AY B3

3. EIE VTE SifTAL 2] STEM H9E ik
h,uﬁk“%Wﬂﬁhﬂ%ﬂﬁ,
XRBUNENEREZNES, LW
PISA FVEERPITR, AT UM IE RS AY
=15,

4. FIEFATHEIREZITL, DURESXS
SERRAFZTVARNKEF K

5. BRI HL STEM HUMXSAE STEM IR
BEELRHETHRFRRTR,
XX EHRERITNER, RIAA
XRRRBIFEZTIVEARAERR
B, JLHETE STEM BHEFE KX
RTTI

© Sino-Exchange {FIME1EATR)D

Page 146 of 154

Hua Quan Village {fER/\FT)




Presenter Notes: Is There Still A Future in STEM? SEEEIL: STEM i£F K3k g?

which is a requirement for local Chinese
teachers, and | think this is a valuable
strategy to ensure continued
professional development of teachers.
Particularly in demanding sectors such
as STEM education.

6. Strategically rotate teachers and 6. GXESMEHI BRI, A
principals to advance STEM program STEM B A%, B, XEF
development. Again, this is a strategy B AHRRLESRENS AN L
that the Chinese government has putin B T 1 4 — TR A

place to help ensure the development
gl;glc;g:v—vciq;lsllty educational programs 7. B TR Ak 5] STEM

' RENAAXMLZ,
7. And finally, to start promoting the

development and sharing of STEM
curriculum among local schools.
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Administrators:
4

Work with STEM teachers during the early stages of a program’s development;

2. Promote a unified school wide understanding of STEM education and emphasize its future role in

both the school’s and nation’s educational strategy;

misconceptions that may form otherwise;

offer additional guidance and insight;

Offer brief in-services to provide accurate information about STEM programs and to help dispel any
Learn from the school’s STEM teachers and try reaching out to local community partners which could

Help facilitate the sharing of best practices with other schools via curriculum sharing, publishing of

research papers, or through teacher and principal rotation programs.

www.sino-exchange.org
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The next set of recommendations are for
administrators:

It’s important for administrators to work
with STEM teachers during the early
stages of a program’s development.
Now although this sounds obvious, it
doesn't happen that often. Particularly
at private schools as administrators
typically start with a mass investment to
get the program going before hiring a
teacher for the program.

Promote a unified school wide
understanding of STEM education while
also emphasizing the future role STEM
has in the school’s long-term
educational strategy, and while this is
incredibly important, it hardly ever
happens in practice.

Offer brief in-services to provide
accurate information about STEM
programs to help dispel any
misconceptions that may form
otherwise. Again, reaching out to
community partners can have a huge
impact on teaching and learning.
However, we don’t see this happening
much anymore which is very

-

1.

HEWERTEER:

EMEAXNEENE, BEARS
STEM BUFSEEREE. BRXIT
ERRAE, EXFMERFALEL
4, THEAMIZR, BEARRE
BEAZMBEIERINZE], LT
RIAEIEE, PIERNIZEE BYSChE.

(R RN STEM HE M HE—IEE,
[EIY5% 8 STEM ZE AR HIHE Sl
FHRKIEM, REXFFEER, B
ARBERILFMREES

REEENRS, REFX STEM I
BRVEMmER, IUEBERRT R
HEfIRE, B4, ?gﬁi%ili/%’ﬂk
HFIUEHZEFEE AT, &
BINNABEEIXMERELE, ZL_EE”E
BAER, BAKRNEBR T EHEX 70
FR . 80 AN 90 FL VTE T H Y
94k,
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unfortunate because we saw the
benefits that collaboration had for the
VTE programs in the 70’s, 80’s and 90’s.

Learn from the school’s STEM teachers
and try reaching out to local community
partners which could offer additional
guidance and insight.

And finally, try sharing best practices
with other schools via curriculum
sharing, publishing of research papers,
or through teacher and principal
rotation programs, and this is
something that the Ministry of
Education in China is trying to
encourage through the introduction of
new educational policies. However, it
can be very difficult to encourage
private schools to collaborate with one
another when they are in direct
competition with each other.

@R STEM ZIFFES), FEiKE
AU X SR, AB10T R EH
FELZHESMILE,

Ra, ZHBTRELE. ARUR
IWXEBE BRI R K RIS H
FERNEREXE, XETEHE
A1 BB 5 I HT BV B BUR SR b
. AT, HPMIFRZEFERER
RN, RERMENBESE.
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Purchasing Departments:

1.  Avoid making uninformed purchasing decisions;
Work with STEM teachers to make relevant equipment purchases;
Make purchases that support strategic learning outcomes;

32 |s There Still A Future In STEM?
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www.sino-exchange.org
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Look at making complementary equipment purchases;

Work with teachers and IT departments to avoid compatibility issues, or develop support strategies
to aid in the successful implementation of new technologies;

6.  Avoid investing in proprietary equipment architectures.

(If this kind of investment is necessary, invest heavily into one system architecture to avoid
unnecessary diversification into similar yet incompatible ecosystems)

Presenter: Scott A. Campbell

Departments:

1. Avoid making unformed purchasing

do not understand the details of the

bad purchasing decisions or
substitutions.

2. Work with STEM teachers to make
relevant equipment purchases.
learning outcomes, and as we saw,
many schools rely on ‘Easy Start
results in buying equipment and then
quality programs start by developing
will look at ways to make strategic
purchases that support the desired

learning outcomes of the program.

4. Look at making complementary
equipment purchases.

Next are recommendations for Purchasing

decisions. Again, this seams incredibly
obvious, but most purchasing decisions
are made by finance departments that

purchase and this often leads to a lot of

3. Make purchases that support strategic

Guides” to build a program which only
trying to make a need for it. However,

the desired learning outcomes and then

ETREXTRMEERIIAIEIL:
BEE M H R R RMARR . FH,
XFERIEFERE, BEASHRWER
FEBRHANT BRI I SEBI]
M, XFEFESEFSEENF
MRFHR B,

5 STEM HUB&1EM L8 X%

T LIRS SRR %, B
BAPMERIN, FEERKETHA
[HER"REI - RESBMLE
&, REWEHEF KNIME. A
i, SREMNIEMTAFTNES
BRTE, RAEEIRZFHNERS
F I R L TT %

ZIRMEEERE.

© Sino-Exchange {FIME1EATR)D

Page 150 of 154

Hua Quan Village {fER/\FT)




Presenter Notes: Is There Still A Future in STEM?

SETREZID: STEM EH REKMD?

support strategies to aid in the
successful implementation of new

uniformed purchasing decisions being

an example this. Many schools are

is purchased for the school’s STEM

program that is only compatible with
Windows computers. Again, it seems
obvious, and yet this is happening in

with over the years.
6. And finally, avoid buying into

if this kind of investment is necessary,
invest heavily into one system
architecture to avoid unnecessary
diversification into similar yet
incompatible ecosystems.

5. Work with teachers and IT departments
to avoid compatibility issues or develop

technologies as compatibility issues are
some of the biggest issues that | see on
a regular basis. Part of this results from

made by the school but let me give you
implementing a 1-to-1 or BYOD program
for students. These programs are often

centered around the school-wide use of
Apple computers. however, equipment

most of the schools that | have worked

proprietary equipment architectures, or

ST ZIEE, BRIFE VR
A, WEIEXFERE, IEBFEA
HIBLINSEHE, FARBMEBAIRE

BRI —ERKEE, BIREZ
FRIH T R—RWARE, Bib3k

E2—NF., FEEREEAFES
fe—Xt—3§ BYOD 1%, XL 7R
B IERSEERERERE KA+
e AT, AFERAY STEM I E EE
B9i% & 1X 5 Windows iTEH %A, [
¥, XUFRBAE, EXEFEk, &
EESRZHFRELLE T XMIE

/JLo

Ra, BRMITHEERME, HE
WRXMIEARZHERN, WX—PR
HRMHATRERE, NBERALE
S UHENR M ELARBNESR
L5
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Teachers:

1.  Work with the school administration to develop an educational plan for STEM program development
that focuses on educational expectations and teacher needs;

2.  Determine the number of courses being offered, how many sections of each course will be run, and
how many students can safely / viably attend each class section;

3. Determine what equipment will be needed to offer the proposed program and compare this with
the funds available for equipment and material purchases;

4. Identify if an asynchronous learning approach is needed to maximise the use of equipment
purchases or if a program with a fixed chronological order will provide better learning outcomes;

5. Set key learning objectives for the course and make strategic purchasing decisions that support
those learning outcomes;

6. Spread out purchases over the course of several years while constantly reassessing the curriculum
objectives and then adjust purchasing decisions accordingly;

7.  Make additional purchases that complement the pre-existing purchasing strategy to strengthen the
learning outcomes of the existing program.

www.sino-exchange.org 107 Presenter: Scott A. Campbell

And the last section is about =ha =X THEUR ] AE BRI
recommendations that teachers can use.
1. 5EZRTEERITEE, FIE STEM I

1. Work with the school administration to BRFEAMEEITR, EAXILEH
develop an educational plan for STEM B [E RIS RR E R
program development that focuses on '

educational expectations while also
supporting the teacher’s needs.

2. HERMNRELE, SNRERIT
BELT, UEFEZLZETNULE
ol fTH S INE TR,

2. Determine the number of courses being
offered, how many sections of each

course will be run, and how many 3. WMERMIVGTHIATENRE, R
students can safely or viably attend each HEE5THAFEEMMRIR B R E3
class section. 1TELES .

3. Determine what equipment will be 4, REEREREERLFEITEREARE
needed to offer the proposed program EHF REERN, SiEZEHEETH
and compare this with the funds ARSI DR T2 S
available for equipment and material st
purchases. -

5. MREBREXBNFEIBIR, FHME
SFFIX L S R R A BB SR TR R

4. Identify if an asynchronous learning
approach is needed to maximize the use
of equipment purchases or if program
with a fixed chronological order will
provide better learning outcomes.

5. Set key learning objectives for the
course and make strategic purchasing
decisions that support those learning
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outcomes. 6. AEJLERDEERE, ERAETEHT
HIRTE BFR, AEHENMIEERIR
6. Spread out purchases over the course of &

several years while constantly

reassessing the curriculum objectives 7. AN T R A BN

and th(_an adjust purchasing decisions R B H 2 T R
accordingly.

7. Make additional purchases that
complement the pre-existing purchasing
strategy to strengthen the learning
outcomes of the existing program.
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Thank you for attending this presentation of:

Is There Still A Future In STEM

“and what we can do to fix the problem!”

www.sino-exchange.org 108 Presenter: Scott A. Campbell
So that brings us to the end of this SRETETMESTEM EHKRFKLD? FAl]

presentation of “Is There Still A Future In BRI 4 SRR R X N o) sl
STEM - and what we can do to fix the
problem!”

. BRBRMNERFFNZRRIFHZET
| hope that you enjoyed and learnt a lot R thEBHRNLASRBINEETE

from this presentation and that you will ETFT2 R e B PR SO S
enjoy all the hands-on activities that we =4 = s

have planned for you throughout the rest of
the symposium.

© Sino-Exchange {H9MNES1ER D Page 154 of 154 Hua Quan Village {f£R/\F1)



