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Applied Mathematics In STEM Education

“Differentiated learning & real-world curriculum alignment”

www.sino-exchange.org 1 Presenter: Scott Campbell
Good day and welcome to this presentation | K%, WIDULFESTEM HBE LI~ A
of “Applied Mathematics In STEM ¥ HRE, BTHRZERERFEHS
Education”, where we will explore 9N, BAVPEBIREZZE SIS
differentiated learning & real-world BRI IR A

curriculum alignment techniques in
addition to exploring a vast array of
Mathematical concepts.
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Agenda

* A Cultural Perspective of STEM Education

* Applying Math in a Cross-Curricular Context (PBL & IBL)
. Movmg Beyond PBL and into the Realm of STEM Education

Using a scale to conduct real-world land surveys

Exploring the real-world applications of architectural design

Reaching for the skies with aerospace engineering

Exploring the scientific method with the study of structural engineering
Exploring math with orthographic, isometric, and vector graphics.

www.sino-exchange.org 2 Presenter: Scott Campbell
Our agenda for today is as follows: BASKEWENT:
e | would like to start with a cultural o FRAEM STEM H BB STILAL B FFIE,
perspective of STEM education, o TEHNTAH STEM BIBIEA 7,
e Followed by a discussion on “Project & %ﬁv\“gﬂglﬁ ARG,

Inquiry-Based Learning” before getting
into larger STEM project ideas.

e Then we will explore a range of project
ideas which will include:

o AfE, BUERIT—RIIMBAES,
H e
o THIAZE

e Land Surveys o EHRIT

e Architectural Design o fI=MIARIFRE
e Aerospace Engineering o ZEMTIE

e Structural Engineering o PIREIEETW.

e And Vector Graphics.
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BIG IDEA #1

A Cultural Perspective of STEM Education

www.sino-exchange.org Presenter: Scott Campbell

 As this is the last presentation in this series, | I TIXRARSINRE—E&H, HE |
| would like to conduct a slightly different X STEM H B #HT— XA BB [ 5!

review of STEM education! One that — AN E STEM BB IS a9 STk
focuses on unique a cultural perspective of £

STEM education here in China.

© Sino-Exchange {HSNES1EITRD Page 4 of 126 Hua Quan Village {fLR/NF)




Presenter Notes: Applied Mathematics In STEM

RREEIL: FHNAHE

w2 Applied Mathematics In STEM

%

ér

O

Studying the past helps to understand the present.

An idiom derived directly from the Confucian Analects (¥£3E 1Gn yu), this proverb advocates
for the importance of considering the past in order to apply lessons to the present and future.

www.sino-exchange.org

4 Presenter: Scott Campbell

You may have noticed a common theme in
all my in-service program. | am consistently
looking to our past, as | work towards
understanding our present. And | do this so
| plan curricula that will help prepare our
students for the future.

There is a famous saying which states that
“studying the past helps us to understand
the present”; however, what most people
don’t realize is that this a translated quote
from Confucius that’s over 2,000 years old.
Yet it is still as relevant today, as when he
first wrote this idea in the “Lun Yu”,
otherwise known as the Confucian
Analects.

'T/J\ éé/f Jﬂ'ﬁﬁ’ﬁ?—ﬂ \1%$EEP E/]
—Aﬁﬂir@o K—ERERMIEAIAT
=, BAEBRHMNOIE. RXEFME

AT RMRIE, BEBANNFEARK
WA,

FRABS R TRITEFEHTRINEREN
R, KEBEANEERIRINE,
i_E 5] 2000 ZEHEMILFIEX.
R, XESKNDRBREE, MEME

—XRE (i) FEXNMEER—#,
MR AFERE (IBI1BY.
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THE LEARNING PYRAMID

KNOWLEDGE RETENTION RATES

Passive
Teaching
Methods

Participatory
Teaching
Method

Adapted from National Training Laboratories, Maine

www.sino-exchange.org

| listen, and | forget,

| do and | understand

©

Presenter: Scott Campbell

And in the modern era, we advanced our
concepts of teaching and have conducted
countless research studies. Ideas such as
Blooms Taxonomy and the Learning
Pyramid that | am showing here are the
corner-stones of most academic reforms,
whether you agree with them or notis a
completely different story! However,
regardless of your take on these
pedagogical approaches to teaching and
learning, | would like you to look at this
visual from the National Training
Laboratories in Maine.

It states that lecture-based instruction has
the lowest retention rates, “I listen, and |
forget”. However, demonstrations are far
more effective, “l see and | remember”, and
finally, practice by doing and teaching
others is the most effective teaching
strategy when trying to learn new
knowledge, “l do and | understand”.

AR, BAHRE T HRMNVBFES,
FEATT RHHTR. RAEXERRH
HEWIDREZNFISFIETEEZ
REBFAUENEREG, REECREM
MM SZEARE! R, FERITX
EHFTTENEERNE, RHBRER
MAMEZFIF)NKLREAXKE S

&R, DUFE AR B A REER
X BT, T Ah, BTE
BREE, HEHT, RLET &
fm, ARRFIHARN, BT KEM
HSMATREOH LR, R
T, BIERT
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wén ér wang

B M =
jian ér ji
W moic
xing ér zht

zhit

2 | listen and | forget,

zhit

2 | see and | remember,

zht

‘fi- ﬁ,ﬁ %] Z | do and | understand

www.sino-exchange.org
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Presenter: Scott Campbell

However, this too was a philosophy of
education that had been put forward by
Confucius more than two thousand years
ago.

Am, XA FERTZERRLA

HEES.
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Confucius

(born 551BCE, Qufu, state of Lu — died 479 BCE,
Lu), Confucius is China’s most famous teacher,
philosopher, and political theorist, whose ideas
have profoundly influenced the civilizations of
China and other East Asian countries.

www.sino-exchange.org
ta

Now if you are unfamiliar with Chinese
history, Confucius was born in 551BCE and
was one of China’s most famous
philosophers.

MERRETER L, LT T A

RREEIL: FHNAHE

q:
JCRI 551 FF, RAERZERZRNEFRZ

o
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Global Agenda  Education, Skillsand Learning  The Digital Economy  Artificial Intelligence

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

g'ﬁ learn to evaluate and respond to the
al, conomu.', d political consences of theirwo
A' % T

www.sino-exchange.org 8 Presenter: Scott Campbell

Fast forward more than 2 thousand years, WTFZE, HARAZFLIERT, A
The World Economic Forum has indicated Iz STEM W AR B L33/, gL, ‘&

that the way we teach STEMis out of date. | 54 EIT’EE’]E . ?ﬁﬂﬁi/fﬁ?ﬁﬂﬁﬁ%

Stating that, “It lacks a connection with the SER", B S ﬁﬁ s IR E

social, economic, and political impacts of
thelstudent’s wlork" Afterlall k:m\?vledge DRIFIACTREZ B AT B AR AY
' ’ hEz—. BHit, EFEEHE STEM &

without morals, ethics, or compassion can i N . - m
be one of the most destructive forces found | F SINFEREER, f(IAROCKRA T I

in nature. Therefore, when China B9 STEM HERL
announced the introduction of STEM
education into its curriculum, they didn’t
just adopt the existing model of STEM
education.
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STEM + EJRBB [su zhi jiao yu]

1 Xi .llnping On University Moral Education

"+ The fundamental role of universities is to
cultivate students with good values and moral

integrity.

* “To put the world in order, we must first put the
nation in order; to put the nation in order, we
must first put the family in order; to put the
family in order; we must first cultivate our
personal life; we must first set our hearts right.”

~ Confucius

Source: https://www.chinadaily.com.cn/a/202112/06/WS61adbec6a310cdd39bc799f8.html

www.sino-exchange.org

Presenter: Scott Campbell

Instead, the central government outlined its
own interpretation of STEM education
which they referred to as STEM plus su zhi
jiao yu, or moral education. Therefore, the
entire idea of the Chinese educational
framework surrounding STEM education
actually, revolves around ethics and
morality.

Moreover, Xi Jingping has also indicated
that the role of universities is to cultivate
students with good values and moral
integrity. And when | look at this quote, it
reminds me again of the teachings of
Confucius, “To put the world in order, we
must first put the nation in order; to put the
nation in order, we must first put the family
in order; to put the family in order; we must
first cultivate our personal life; we must first
set our hearts right.”

Therefore, China does not seek to
implement an outdated version of STEM
that solely focuses on knowledge. Instead,
they wish to implement a framework that is
based morality and ethical education. A
model of education that respects and
capitalizes on a diverse and culturally rich
history.

HR, PREFHALT BCSI STEM #HE
HIFERE, MBIFR=Z 4 STEM Jil stzhijiaoy
U, EEHE. AL, B STEM HE
MR EREERNENESL IR L2

SREMEERAN.

teoh, Jkigd, RFMNEMAZESR
A REFMEAMEERRNFE. S
BEXAEN, EERILIEEIL T
ik, "WAXRT, TARER, BB
Ex, BEBEAREFRE EREHA
BT BAMNBIEREFBNN DAL
i BANBIEITOELE. "

By, FEFAFRER—IHE.

RFEHIRAY STEM hRA. #8ik, A%
EXhE— OB EMEIERE AR
ER, —MEEMNASTXNUEED
ERHEEEL,
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Bagua (/\E}) eignt symbois

based on binary number sequence

www.sino-exchange.org

—20_—_1

— 21z

_— =4

[ -
)] 23 = 8 NOTE: each domain can then be subdivided

into an octal sets for a total of 64 regions.

Presenter: Scott Campbell

Remaining on the theme of culture, | want
to explore numerical and mathematical
sequences before we move on, and while
most of know of binary systems within a
computer, perhaps one of the oldest binary
number sequences can be found in Bagau.

With a single row we can have no division,
which would equivalent 2 to the power of 0
which equals 1. A single division would be 2
to the power of 1 which would equal 2.
With 2 rows we could get a total of 4
possible combinations, and with 3 rows we
can get t total of 8 combination. Moreover,
each of the octets can be subdivided into 8
additional subdivisions for a total of 64
values.

However, unlike the values on a clock
where the numbers increase numerical, in
Bagua the number sequence is displayed
based on opposites -- Finding balance and
symmetry through the concepts of Yin and
Yang. However, here we see possibly the
oldest reference to binary and octal
number systems which are the numbering
systems that are used by computer
technologies.

ABEITIR XU TR BT, FIBETAN
BREFTRR—THFMEFEFI . BR
REBABRETEN DA ZHFIR
g, BthiFREEN"HFIBFFIIZ
— o] U E,

SFET, BATTUARHTRREZE,

XHEEF2EHFTONR, 0FF 1. —
BIMBREBRE 2 W 1R, 15T 2,
MF 2 17, BMNTUEE BRI 4 NoTEE
HEE, F317, HN2ETUSFE 8
MASG . b5y, BA/\GIALA T A
934 8 DRSNS, Bt 64 DME,

A, SH EHFEINNBEARR,
NP FFIERE T IN—R
1 FARE BORES FHF BT RR . R,
ARXE, BMNEFNTEERSTENT
HHMNHFBEFRG, X2TEVK
ARERNESRER,
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Morse Code

A == N it Morse Code was designed and
(B: e : F ; B used to transmit messages at

DR s Qi e . the start of electronic era. This
E = R === 5 m=s=== system of communication may
F e Sene 5 il seam foreign to most people;
g — . L = ; T however, there is one example
| Vi i o e of Morse Code that most

) m———— W =e—=— 0 == ——— people are familiar with thanks
K jemiie o= X —mime 2 Cimn w—"e—_— to popular movies such as the
|\L/| T ; - ) —..—. Titanic by James Cameron.
www.sino-exchange.org 1 Presenter: Scott Campbell

There are also other numerical sequences | B {17 52 b Bt Hab iz F51,
that we have used throughout history as Eban E/REFE AL,
well, such as “Morse Code”.
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Save our souls

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

Using timed numerical sequence, we were | FFENEFFY], HRIIGEBAEEREFE
able to transmit data in the early days of EHREEHEE. IUFERZELZN

electronic communication. This perhaps the Bl F S.0S. TE—MARAR KK
most well-known example, S.0.S. which was TN RE BB ES
7% N WA= o

a distress signal used to represent “Save
Our Souls”.
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www.sino-exchange.org

Abbreviations:

Abbreviations are used in most
forms of writing. This includes
Morse Code were shortening a
message can save a significant
amount of time when reading
and writing a message.

A == N == 1 = ———
B =—-==- 0 —=—=— 2 mr———
C wmemms P semmms 3 sem -

D =mas= Q == 4 msmmmm

E = R == 5 =e=me=

F ommem= S =as 6 ==eme==

G =—=—-= T — 7] m————-

H ==== U === 8 mm———-

| == V seee 9 =
) m———— W o=—— 0 == ——
K === X == ? semmemas
L s=mes Y = , -
M =—— 7 - | =————

Presenter: Scott Campbell

However, operators and coders for
generations have hated typing things out in
full. Therefore, abbreviations were
adopted.

. JLRIRMERFEF REITRTE
iTF. Bk, XATHES.
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F R |
Abbreviations: Friday

www.sino-exchange.org 14 Presenter: Scott Campbell

What do you think this abbreviation might | {RINAXNEE o] ge T4 7
stand for?

IMRIREHIRME, BARIXH.

If you guess Friday, then you were correct.
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(Morse Code Apparatus Using 555 Timer )

=z

R vCC
—{Dis

— .4 « ¢ —-{TRIG
=« GCcn

22uF

R Cambridge Assessment
P international Education

7 10k

1 8 Ohms Speaker

NOTE: This modern-day project uses electrical components that can be
found in the in the iGCSE physics and Design Technology curriculums.

www.sino-exchange.org

Presenter: Scott Campbell

Now the reason why | wanted to share this
with you is that we can use these ideas to
build modern day projects. For instance,
this Morse Code apparatus that | have
designed uses electrical components that
can be found in the iGCSE physics and
Design Technology curriculums. Now the
engineering in this project is quite
sophisticate. Therefore, looking to our past
can often be a great way to develop
projects that are appropriate to our
student's current level of understanding.

Let's see how it works.

WE, RZAUBHARDIEX—K,
= R AT AR X AL KA ZI
RIE . BN, BORITHIXARIRETE
Mo AV EE ST ) I FE iGCSE #738
MR REP D RAEXDIE
MIERAEEZ, Fit, EEFAE
A EERTAEE R4 LR
T B B ITE,

IEBRMNEBRE 2T LN,
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BIG IDEA #2

Applying Math in a Cross-Curricular Context (PBL & IBL)

www.sino-exchange.org

While there is nothing wrong with subject
specific lessons or projects, we need to be
able to move past these artificially created
subject divides if we want to explore STEM
education in its truest form. As such, we
can start with educational frameworks such
as: “Project Based Learning” and “Inquiry
Based Learning”, as these are excellent
steppingstone which will help us move
closer to final goal of implementing STEM.

Presenter: Scott Campbell

BRBEFRRESIMEXEHE, E
MRBIERZRELHN STEM HE,
MNEZERE 9 BRX LN i B AR
., AL, FANTUMNETIMENZES"
M EFRANZS EHE R,
HXLEERRARGF RIS, BT
EIEE ST STEM M54 B 4R,
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Scale noun /ske1l/:
With a uniform reduction or enlargement.
In proportion to the surroundings (of a drawing or model):
Example: It is hard to build models to scale from a drawing.

www.sino-exchange.org
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Presenter: Scott Campbell

In this example, | would like to start with
the idea of scale, as this is a concept that is
relevant to many different subject areas.
For instance, we study things that are far
too small for us to see in biology and
chemistry. Whereas, in the fields of
architecture and engineering we need to
design and build prototypes in the lab,
And we do this before we can build much
larger structures in the real-world.

You even need scale in regular day-to-day
life as well!

And if you don’t believe me?

Just ask yourself, have you ever looked at
map while traveling.

Therefore, if you had to choose just one
idea to teach, | would recommend teaching
students about scale.

XM, BRMAERNS

i, AARXZ—DS5HSARZRGUE
AR, B, ?Jiﬂ‘]ﬁﬂ?%ﬂ’]?ﬁj(
INT, BNEEDNUEZEHRERL. R

i, FEERMIRERR, TNE §T+
RERRITNEERE, AERNEBAE
ﬁiﬁﬁ¢@ﬁ%k%?%i%,ﬁm
B EX— =,
FREEZEHERERHPHEEER!
MRIRAEERK?

EEfRfIB 2, RINERTNEIHE
g,

lﬂ:, ﬁn%'f ’«Z‘/ﬁrl/\l_:lF AZ@/%;E%

&, BEWREFEXRTERNAR.
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Different types of scales can be found on a map.

1. Written Scale
1cm = 100km

2. Representative Fraction
1: 1,000,000

3. Graphic Scales
0 100 400
1cm =100 km

www.sino-exchange.org
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Map of Canada
fingE K 3

North

Presenter: Scott Campbell

Now before we get into STEM, | want to
look at some simple Project-Based-Learning
examples. However, the first thing we need
to understand is that a numerical scale can
be presented in several different ways,
these methods include:

Written Scale

Representative Fraction

Graphic Scale

IM7E, ERENSTEM =51, BIEEE
—EEEMNETIMENZEI R, &

m, BNBTEEBNE—MHEE, HF
ZIET AL ARNARRR, X
JEEE:

BEZIE

RE=HE

25
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Map of Canada
nE A H ]

Use a ruler to measure the distance between the indicated cities on the chart.
Record the distance at the reduced scale of the map. Then using math calculate
how far apart the actually cities are. Measure to the nearest Millimeter. Make
sure you measure from the center of one city marker to the center of the other
city marker.

ERAERNE TEEDZENER, HEMUBNERICRATER, RER
BHEATHATITHLGRES, WBERRBITK. NEBHIBRN—T
BEHEARAYE OB S — MEH AR ER D,

Measurement on Map Distance

1.5 g * 400 kmigght

=600 km

Churchill = Sandy Lake 1.5cm

Vancouver = Fort Nelson

Ottawa = Calgary Requiring students to show

their process work allows
teachers to conduct quick
“Assessment for Learning”.

Whitehorse = Yellowknife

00 0 300 600 900
ol s ol |
Tcm=300 km

Thunder Bay = Iqaluit

www.sino-exchange.org

A simple project like this might have
students calculate the distance between 2
points using “scale conversions”. And |
would also strongly recommend require
your students to show their process work,
as well as this will help you identify where
students are making mistakes.

For instance, | have found that many middle
students can do these kinds of calculations.
However, they lack the ability to properly
measure an object for themselves, and if
your input data is wrong, then your final
answers will be wrong as well. Even if you
have done the math correctly!

Therefore, by having students show their
work you can quickly perform informal
“Assessments for Learning”. Another thing
we should also encourage students do at an
early age is to cross out units, as this will
help prepare them for subjects like physics
and chemistry.

Presenter: Scott Campbell
[\ /\

BEXF—ME RN E TR ILFEE
R L Bl SR 2 DR Z B AR R

ks U IWIRNFE R TN
J\\‘—J-_%:E, lﬂfﬁ[‘, ;I_fﬁﬁj]ﬁ]\l/\j] —T—E‘T—W
BIRHER.

@m H AR & 4 ERREMUX L1t
. R, MEE= 82 EFNEDE
/‘]Ebj], MRIREANEIRZEIRE,
AR REER T =, BIFE
RELA T T !
B, @BidikSE4RrthIanER, R
o] PUREFHITIEER A I G BeAl]
TN LB A R A B — 1=

EXEEA, B AXEH T4
EMUEENBMITFESE,
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Quick & Simple Project Based Learning (PBL) Ideas

180 140°

Domain & Range

www.sino-exchange.org
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100 60° 20 60° 00 40 180°

1607 1200 80 0 o 0 80 120 160

Latitude & Longitude

Presenter: Scott Campbell

Moreover, there are often many similarities
between the different subjects that we
teach in school.

In this example would like to illustrate how
“domain and range” demonstrates the
same concepts as “latitude and longitude”.
We have our origin (0,0) in the center of the
graph, and we can move up or down and
left to right in both cases. Now in math we
define the values as positive or negative.
However, in geography we define values by
“North and South” along the Y-axis, and
“East and West” along the X-axis.

Therefore, in both classes we could have
students plot locations on a coordinate
plane, and in the case of a geography, we
can also have the students check their own
work by looking up each location in the
atlas. Therefore, any project that involves
plotting points on a coordinates plane will
develop highly transferable skills sets.

LHh, BMNEFREHNAERE Z[E
FEERZMEMZL.

XM T, FAE B EASE Bl 4
RS GEMEE HRNHE. )
MRS (0,0) AEMFIL, AEXEIPE
AT, BNETUETEESF. RE
HHFH, BABBEEXAESR.
A, EhIRFA, BB Y HA
JEAE T IA KR X BB R AT R E X
(=8

Fitk, EX®ITRE, FAVERTMUILS
EHAFE ELTFIVE, EHIENE
SUT, FAb o] L A i 7 Hh A
hEHREMERCEACHEL. K
I, RS R AL E ELH AT
B &K e E 0 BRI EE.
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52 App

180°

ied Mathematics In STEM

Extend PBL with Inquiry Based Learning (IBL)

140 180°

100° 60" 200 20 60"
/

\\ | |

oW 160°

1
1200 80 40 40 80"

Inquiry- based learning is a student-centered teaching method that encourages students to ask questions and
investigate real-world problems. In this type of learning environment, students are actively engaged in the
learning process and are given the opportunity to explore their natural curiosities.

www.sino-exchange.org
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However, the students did not need to
demonstrate a high-level critical thinking in
the previous example. Therefore, “Inquiry
Based Learning”, will challenge your
students even more by encouraging them
to: Ask questions, postulate or theorize
ideas, and to explore their natural
curiosities. Furthermore, projects will
become more complex and
interdisciplinary.

In this example, | have mapped the
geography of George R.R. Martin’s fantasy
world from his critically acclaimed novel
series, and | choose this example as it can
be properly mapped according to
geographic temperate zones. However,
when doing this, you will discover that
about 60% of the world has been left
undiscovered, and this makes scene as
most of the story has been inspired by
European history at a time when the New
World, the Orient and much of Africa was

still undiscovered. Therefore, in this project,

students had to plot an unknown fantasy
world, before having to extrapolate what
the rest of this undiscovered world might
look like based on their understanding of
plate tectonics.

A, FENABEAERENDIT Pk
SRR A R, FL, BT
/SN DR SRR Ui e sk redan] 1T/
RigsEEHRE FRRMWIODKRERN
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RERDABREZE THMNBENBE,
LRFER . RAMIEMKTHA XA
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The continents do line up!
,‘ o o w e s @
o

www.sino-exchange.org

Presenter: Scott Campbell

Here we can see how the student
completed the activity. They extrapolated
the coastline, while also making informed
predictions as to what the remaining land
masses may look like.

And as you can see the continents do align!

And this large Southern Island aligns nicely
with this continent, as if the island has
slowly drifted away from the main land
mass over millions of years. Much like
Australia has done in the real-world!

As you can see in this example, we have
moved beyond a simple project. We have
created cross-curricular connections,
sparked the students interests by igniting
their interests, and have created a safe
learning environment as there are no
definitive right or wrong answer. The
validity of the student’s solution is directly
related to the depth of their inquiry.

However, this still isn’t STEM education.

AXERATUER FE R WA THOR
. MR T i FL%, FERHOITR
KRB IR AR T HL T HER
T o

IEMRETE RIS, KREFSEXSTE T !

EXME XRS5 5 X RA MR
HE—%E%, MFEXIBERER
FHRS B 2RIEHRE 7 RRERER.
GBI P A B S 57 o BT 9 AR A

EMEERXNEITHRERR, BIMELR
BET - MEENIE. BNELTE
FRNEKR, BERRFEXEREY
RAAIEINER, FEET —PDLEMNFE
SR, AARERRNNEER. F
HERRTTRNE M E BRI MR
REVRE.
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Moving Beyond PBL and into the Realm of STEM Education

www.sino-exchange.org Presenter: Scott Campbell

For STEM, a project needs to fully cross 3FF STEM, — I EBEEXEBIRE.
curricular.

THEEEEINR ST FRRRIFE
It needs to explore Science, Technology, FA. TRMEY HEEEMAENSS
Engineering, and Mathematics in an 52 b g ) B

authentic real-world context, and the
project needs to solve a problem in the
real-world.
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Land Survey Learning Objectives

* To measure buildings and reproduce them at scale:

To make and record accurate measurements;

To convert measurements using scale conversions;

To create accurate hand drawn land surveys;

To convert hand drawings to a CAD rendering;

To create an accurate 3D model of an existing building(s).

www.sino-exchange.org

Therefore, to start our exploration of Math
in STEM | would like to start with this land
survey project.

In this kind project students will learn by
doing! They will reverse engineering
structures that have been designed by
professional engineers and architects.
While also learning how to record accurate
measurements, perform numerous scale
conversions, and create an authentic land
survey by hand before digitizing and even
3D printing their work. Moreover, this
project can be done with minimal
associated costs, and it will develop skills
that will prepare your students for a career
in the field of STEM.

Presenter: Scott Campbell
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STEP 1:

Measure each building:

* Draw the outline (perimeter) of
the buildings in your zone.

* Make sure that your drawings
are drawn to the correct scale.

* Include all relevant
measurements on your drawing.

www.sino-exchange.org

25

Presenter: Scott Campbell

The first step in the process is to get out of
the classroom and measure buildings in the
real-world, and you don’t even need to go
that far. Your school campus is equally as
beneficial towards establishing the desired
learning outcomes as any other location. At
this stage, have your students try their best
to complete their rough draft with as much
accuracy as they can. However, we can
always correct inaccuracies in drawing later
if we’ve recorded accurate measurements.

XMERANE—TEEHHE, EIX
HARAFNEER, FEEAFTEERA
T, ROREEEIHENFEIRRA
HSEEHEMm T —FER. EXNH
EX, 1LPREYZEE R O] RE TR M SE Ak fth )]
HER. Rf, WRFBANCK T EFH
MELER, BAMMUERZT Y IEELK
HERER Z 4.
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Yo Appl|ed Mathematics In STEM

www.sino-exchange.org

Presenter: Scott Campbell

Here you can see students measuring their
school’s campus in teams, and you don’t
need expensive equipment to do this. All
the students need is a blank design
template, clipboard, pencil, ruler, and a
low-cost measuring tape.

ARE, RINEDF EMQMMEM

ﬁm&l WT SR TRHIRE

RBE—NZEBRITER. WMW\
HE \R¥ﬂ—Aﬁﬁ$%%Ro
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STEP 2:

Create a detailed survey:
* Create a final draft.

* Correct any mistakes that may be
in your original drawing.

* Include roads, paths, gardens,
benches, fences, etc. in your final
land survey.

www.sino-exchange.org

Presenter: Scott Campbell

Keep in mind that the students’ rough
drafts will never be perfect. They will have
mistakes, and the papers will often be
creased or torn; Therefore, it is important
for students to revise their original design
schematics, and this is a great time for
students to discuss and resolve issues

BLE, FANERKZEASTESE,
BMNsFER, KEKEESHF R
’zﬂ, Fit, STFAERE, ERmIIME
HRITRERRREEN, XEFER
AR B SRS MR R B AT,
ITEITHJ ST I — N EFRE TRV

through mutual collaboration, while also =o

giving them a chance to double check their

work.
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STEP 3:

Create a CAD rendering of your Zone:
* Measure the height of buildings
* Create a 3D rendition each building in your assigned zone.
* Ask the students to try including window, doors, coves, etc.

www.sino-exchange.org

Presenter: Scott Campbell

Once the students have an accurate 2-
dimensional design, we can then start on
the process of digitizing those designs using
the computer. However, we will need
determine the height of each building. That
way we can plot the elevation of each
building along the z-axis.

—BZAE T AR 4T, 3
o] TR AT B X it s
L. R, BNBEHREEHEZRANS
B ZHEBNRTLUGE - et
HEIHIRE
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3D Printed Clinometer

www.sino-exchange.org

Transit Level
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ser kﬁ' Scott Campbell

We could use transit level to do this.
However, these devices are expensive, and
difficult to use. Instead, a low-cost
clinometer and some simple trig functions
can do the same thing, while also
reinforcing concepts that are already being
taught in most math curriculums.

RATIT I B AR EX— 2.
A, XEREHESE, mAMERME
o &, 1RAMARNFRMUFI—LE S
M=AREY UERENERE, REh
%iﬂc? REBHFREPEEHIRNM
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www.sino-exchange.org 30 Presenter: Scott Campbell

In these examples, you can see the students | ZEIX L] F i, {ROJINBRIZE(IRHE
working together in pairs, measuring the S, FRAMRSCNEBRAYNSE,

height of the buildings using clinometers F45 ) TAN A0Sk SR R ok Fn1a.
and the formula for TAN to solve for the

unknown value.
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Challenge your students to make their CAD files look AMAZING!

www.sino-exchange.org

Presenter: Scott Campbell

Then with the height each building known,
the students can begin the process of
digitizing their designs. Keep in mind that

RE, ESITERYNSEEHNEBER
T, ZAEAE DU et ak
it. Bk RERELESEE RS

you will have a range of computer skills in HOTHEAIAE, (Bt BRI RS 4 R T8
your class but try pushing your students to SEOmHIE

make their designs as detailed as they can. - e
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STEP 4:
Combine all the individual CAD renderings:

www.sino-exchange.org 32 Presenter: Scott Campbell
And finally, all the students' models canbe | fxf5, T LUGRTE F4EHNIERIAS
combined to create a whole school Sk pE—ATT L 3D FTENRYER /I\EY“—&E’\]
rendering w_hic_h can b_e 3D printed. /E*.O R, ENRITN B TTREL 1R
o s 0 e | RN, TR
& YOUT program. B X S SIHLS T A O R

offering very little in terms of developing
meaningful learning opportunities for your
students.
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BIG IDEA #3b

Moving Beyond PBL and into the Realm of STEM Education by

exploring architectural design.

www.sino-exchange.org

Now that we understand how we can move
beyond Project Based Learning, and Inquiry
Based Learning, which are both important
milestones in the pathway towards STEM
education, we are now ready to explore
how we can create differentiated projects.
Both for within a given class or cohort, and
vertically for different grade levels.

Presenter: Scott Campbell

BRI T 1% 7 anfelB R R T I E /5
SITMETRANF S, XAWMHFEIEHE
STEM HEER ENERZEEM, M
HAESRRMEACIZEERMAIMAE . BRE
BTHERRIEE, EEEHTAE
TR,
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Learning Objectives

To be able to accurately measure objects on a design schematic.

To be able to use scale conversions to preform calculations.

(i.e., accurately determine enlargement / reduction factors)

To be able to determine the actual measurements of an object
based on measurements that have been taken from a schematic.

www.sino-exchange.org

Therefore, to start our exploration of Math
in STEM | would like to start with this land
survey project.

In this kind project students will learn by
doing! They will reverse engineering
structures that have been designed by
professional engineers and architects.
While also learning how to record accurate
measurements, perform numerous scale
conversions, and create an authentic land
survey by hand before digitizing and even
3D printing their work. Moreover, this
project can be done with minimal
associated costs, and it will develop skills
that will prepare your students for a career
in the field of STEM.

Presenter: Scott Campbell

Rk, 287 FFea3AxS STEM EFa9iR
R, HEMXADEHIFETE S

EXFIME &, FERBAELERPFES!
M E R E W TR ER M
M TRELEM ., RATIR S S a{aic A
HNELER, #HITE XA, FHE
HFUEZEDITHNZFIERIEELHN
THUIEZE, tbAh, ZIE O ISR
XA, EHEFFENREE,
9 STEM Gt A9 BR W A S E M % o
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Determining scale is very important for
Architectural Drawing and model building.

* Scale is shown as a ratio between two different sets of dimensions (i.e., the dimensions of the actual object,
and the reduced or enlarged dimensions of the drawing or model).

* The formula for determining scale is simple (Scale = Actual Size / Model Size).

* You might need to convert numbers to the same unit of measurement.

Converting Imperial units will be more complicated.

Converting Metric Units of measurement only requires moving the decimal place

* To perform scale calculations, you must know at least 2 of the following values:

Scale el
Actual Size SCERA/N
Model Size & K/

5
A
M

www.sino-exchange.org
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Presenter: Scott Campbell

Now students typically learn scale,
proportions, and fractions by grade 6.
However, they seldom get to use these
skills in an authentic, real-world context.
That said, by grade 7, students should have

the necessary prerequisites to start learning

architectural design.

WE, FEREFAENFRZIFIE
. tLBIFIE. A, RIRDsEA
HLH. ESCHIIME £ X LA e
bRyl 7 FRN, FENZEE
e IR NRITHD B RRFM
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Example 1

A model car that you bought is 20cm long. The car is 3
meters long in real life. What is the correct scale of the
car model?

Step 1: Unit Conversions
3 meters = 300 centimeters

Step 2: Calculations Therefore, 1cm on the model is
Scale =300/ 20 equivalent to 15cm on the real car.
Scale = 15 This is also written as a scale of 1:15.

www.sino-exchange.org 36 Presenter: Scott Campbell

However, you should never assume prior R, RKIEANIZIRIEESLHIE.,

knowledge. Therefore, always start by Iy, BREMNEI—/MHEFIE HEF
reviewing a concept, gauge the student’s ENTHIREE HAENERNER—
familiarity with it, and reteach a concept AN

CN O

when its necessary to do so.
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Example 2

The Eiffel Tower in Paris
France is a cultural
landmark. The Eiffel tower
is 300 meters tall. At the
gift shop you can buy model
replicas of the tower that
are 20 centimeters tall.
Determine the scale of the
model. Show all steps of
your calculations.

Be ready to get called up to the board to show your work!

www.sino-exchange.org
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Presenter: Scott Campbell

Then have your students solve practice
problems for themselves. You can also use
the interactive whiteboard function to have
students solve problem at the front of the
class.

With this method you will often find that
the whole class will work together and try
coaching their peers through a problem if
they get stuck, and this is the type of
supportive learning environment that we
want to develop in our classrooms.

ARBILIRNFE B CRRG I, BiE
—Iuﬁﬁﬁxﬁﬁéﬂ‘&lﬂﬁb LA RS

IR R (),
B TRMITE, REEIRIL,

AR E

HBRnE, eRRFE—EEN, I
SMIESMMNBRED, XREHAH
EARE FIEFNFHEF IR
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=380cm
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Toilet 2 l e
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/ Living Room
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Bedroom 2
lips 2

Balcony 2
P 2

—
= u:

g

nematics In STEM

Ll L3
Activity:
Use your ruler to accurately measure all the

dimensions on the provided schematic.
* Then calculate the area of each room.

Tips & Tricks

* Important measurements are indicated by

two red lines extending away from the edge

of a wall or a window frame.

A third line that is perpendicular to the first two
lines is then used to show the actual
measurement.

NOTE: The following Architectural Diagram is at a
scale of 1:100; therefore, 1cm on the diagram is the

Scale 1:100
1cm=100cm

I

www.sino-exchange.org
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equivalent to 100 cm in real life.

Presenter: Scott Campbell

Now the reason for these practice problems
was ensure that everyone has a basic
understanding of scale before moving on.
Much like the land survey, this assignment
will have students reverse engineering
structures which have been designed by
professional designers, while allowing them
to getting plenty of practice measuring
objects and performing scale calculations.

WE, XELIEENREZHRERSD
ARG 2 B LB B AR T .
BT HIFE R, XMELFILEE
Xt E R TR T A M i 7% e T
12, FEILMBIIRERENEY RN
LB
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Measuring a Schematic

* Measure the distance between reference lines.
 State the actual measurement.

* Use the formula for scale.
NOTE: This diagram uses a very simple scale value.

Since the distance between the two reference lines in
this example is 3.8 cm you simply need to multiply
the value by 100

Therefore, the actual size of the wall is equal to 380
cm at a scale of 1:100.

We typically do not use centimetres in architecture;
therefore, you should convert your values to meters.

¢ Therefore, the size of the wall is 3.8m.

NOTE: the calculations would be more difficult if we
used standard imperial architectural scales such as:
1:24, 1:32, 1:64, 1:72, & 1:96

www.sino-exchange.org 39

3.8cm
«—=380cm—

Bedroom 1

B 1

Presenter: Scott Campbell

However, | always use Standard
International (SI) units and simple scales in
lower grade levels. This way the students
can focus on learning key concepts while
reducing confusion from formal
technicalities. For instance, Imperial
measurements involve odd fractions and

A, HEREMREREMATERRR
Mﬁ% %Hreﬂiﬂ’ﬂﬁi% B XMITR,
N FTFIREHRS, BEBRD

IERXAMTHROER, 5, ZH)
i)r"J%?fK’—?éﬁl/ PECFIAI ML B, X —
R—ITIHRTRIFESCARE, BAHRS

irregular scales ratios which can be very XT?lLAi;EwETEEE B35 38T
confusing at first, and while concepts are MIEEMAFERENTELE,
important for a professional, they are not

necessary for a student learning the basics

of design and engineering.
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The following Architectural Diagram is at a scaie of
diagram is equivalent to 100 cm in real lfe.

100. Therefore, 1om on the

1:100, BDEF1EAKESTREFH008H.
Determine the the dimensions of all the indicated measurements.

AEEFFRITERNISHRER.

- Length £

Conplete s chartbekow besed o0 your mesmumsenents Langh s conidered o 0 be
the longer of the two dimensions of a room. Width is considered 1o be the shorter
dimension of the room. Once you F: emv"pletedmeaﬂmn s for Length and Width
caiculate the area of each room.

FE.
‘xl"'F*.‘ HERUXRRK2ET I !—"’Z ’IIVX

IRRRRBLL

Width X5 Area B

Baicony 1 2.4em 2em=

“Bom | gty Area = Longth x Widh |

Baicony 2
a2

= | Bedroom 1 3bem
55 =

Bedroom 2 o1 3 5 5
s%2 ot PA® =)20em, 7,400 om? =134 w2,

Kache 3 Scms Pl =5 F
oo | ee - B2hoos em® S84

Living Room
EER

Tolet 1 236w 1em
e o Rows 39)00em? =3-Ifmt

Tolet 2
w52
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After completing all the measurements,
students can then calculate the area and
perimeter of each room as needed.
Moreover, while some rooms are simple
shapes, other rooms in this project have
irregular shapes which builds differentiation
into the project. While most students in
grade 7 should be able to determine the
area of each room on their own, more
advance students will still be challenged by
the more difficult problems. Moreover, the
teacher can spend their time to identify
students that are struggling with the
activity and provide direct one-on-one

MM ENEZRE, RE, FETIU
RIEFEITES N FENERMEK.

s, BA—LEBENRRESE, B
A E R E M E RN, X
ﬁﬁﬁm%TﬁﬂoimkgﬁtE%
m G VAL EE% kA%@%E
X’EE’\JI‘Iﬂ%ﬂE’JﬂEﬁﬁ L5k, %ﬁ)ﬂﬁu%ﬁzﬁj‘
ENRBIFEERN PR R EME R EE, HE
PDENEHEEN—XN—TH. &/F,

AT EBXANTE, R PRI FEE

RELHIEFLTIXEE, XRIMERZ

. . . HIFZEE

interventions as necessary. And finally, to

finish this project off, you can have your

students recreate this drawing at scale

which will reinforce a wide range of skills.
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Another thing that makes a huge difference
is showcasing your students work. While
this can be difficult to do if you do not have
your own classroom, | have always created
my activities in a way that they can be
scanned in bulk. This allows me to add
student work to my presentation for the
following day and send parents evidence of
their child’s ongoing progress when
necessary.

A—HIFEERNFRERTIRNZFE
. RAMRIRVIEEHCHEE, X
aRETRMEME, EFXR—EMNUTRUHEH
AT R IAAR) . XILT ) XA
BE_RARFARRINFERL, FED
B AR KRIEK T EAE# TR,
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www.sino-exchange.org

Presenter: Scott Campbell

| won’t show every project, but | will select
the best student work to show in class. This
also helps to creates a friendly competition
within the class as everyone wants to try to
get their work featured. This results in a
drastic increase in the quality of student
work, while also reducing behavioral issues
at the same time.

BARRTE—IME, BRsEER
FRFAERAERE ER=. XA
THRE LE—NREFNZS, BAX
BPrANEBERHILE CHERA AR
B, XSRFEEVRENKIRRS,
RIS thE D T 1740
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This method also allows you to address
common issues through group critiques,
allowing you to quickly and easily provide
effective and timely feedback to your
students.

X FhFT3RIE RS NA TSR R R
B8, FEEBRE. BithE S
HIREEN. RNNRE.

Bign, L/I\Iﬁﬁﬁ)’l sy, R,

For instance, this project is relatively well REPEEREAT RAEEROTE

’ I-[ _u:b /\,—,\/ NE=rrn > A\\
done. However, the student could avoid }"EJ\:\ . TR — PN, fofl)st
smudges if, they used cork backed ruler or o] IS F A
put some tape on the back of a standard
ruler to create an air pocket.
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8 Only select 1 or 2 things for a student to improve on at a time!

) g

T |
| 1 = 100cr

The walls are not square, The placement of furniture is Measurements are inconsistent,
try using a set square. awkward, try repositioning items. try checking your measurements.
44 Presenter: Scott Campbell

www.sino-exchange.org

You can also use this method to provide PRt o] P X T R m F A IR HE
anonymous feedback to students as well, k&, BE—EERBFENEZE, IR

but make sure you hide the student’s name ZEE NE AT S 4 HE T
to avoid embarrassing the student in front

of their peers.

© Sino-Exchange {HSNES1EITRD Page 45 of 126 Hua Quan Village {f£ZR/NH)



Presenter Notes: Applied Mathematics In STEM

RREEIL: FHNAHE

/ |
l p—
A
l—=—F*h o
| e

www.sino-exchange.org 45

w2 Applied Mathematics In STEM

Presenter: Scott Campbell

Here we can see that same apartment with
properly scaled furniture samples.

AXE, BTUEZIRFNABSE
HEEBIR B AF .
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Scale 1:100
1.cm =100 cm

www.sino-exchange.org

Common Mistakes

When learning how to draw
architectural schematics students will
often make the following mistakes:

Place furniture in odd locations, such as a bed in the
middle of the room rather than up against a wall.

Place large objects like billiard tables in spaces or rooms
that are far too small for it.

Place large furniture items such as a couch in a in front
of a door, hallway, or other high-traffic area.

Will often omit important amenities in rooms such as
bathrooms, or kitchens. For example, a bathrooms
should have a sink, toilet and bath / shower.

46 Presenter: Scott Campbell

While it seems simple, placing furniture and | RAXEFRFREHEE, (ERNEFREME
appliances is far more difficult than it BRI LT AT Sk R M !
sounds! o o BINEEBIGKRIFORERERS
" andorly n the conter of the roorm BEFMER
i . . R
e Llarge ob}/ects placed in small rooms © MERNFEBHOREN S
. 'A_'E_ N /At\ N N

e Furniture being placed in high-traffic * éﬁ,ﬁf{iﬁﬁx%%"l‘]\fﬂ’]kﬁ?fio o

WalkwayS. o ﬁlb:b)%laj%:?l\/i M\gﬂl\]%ﬁgﬁﬂ:—
e And some rooms not even having the RE.

necessary appliances or fixtures.
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With a bit of practice, the addition of
a peer review processes, and / or
teacher feedback, student designs
can quickly be improved.

NOTE: For added efficacy teachers can also consider whole
class critiques. This is where a teacher will address a small
handful of projects to the whole class. In these critique
sessions the teacher would spend about 10 minutes to
discuss different ways that the students could improve their
projects. With out indicating which projects belong to
which students, they would focus on both good and bad
aspects of a variety of projects that had been turned in
(rough drafts) before having the students reflect upon and
improve their own designs before submitting the final.

47 Presenter: Scott Campbell

However, these problems can be resolved
with group critiques and continued
practice.

PR, XLl o] DU/ N HE TR AN
LR SIRIBIR
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Middle School Projects

Use simple design requirements (i.e., scales such as 1:50, 1:100), and
set restrictions for students to work within (i.e., size, form factor, etc.).

www.sino-exchange.org

Presenter: Scott Campbell

Architectural design projects can also be
differentiated for use in different grade
levels quickly and easily. For younger
students start with easily to use scale ratios
and lots of restrictions to help guarantee
success. Then as students get older provide
them with more freedom to explore more
complex ideas.

BRI E B Ty, UER
BITEAEARR LA PEM . T FR
BUNNFAERN, AT AR EIA
UFERSITR, IUFEBHRAT. A

fa, BEFIRNERK, FAEMNBTES
MBRRRREERMNEE.
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Essential Questions:

* How can we stop the spread of COVID-19?
* How can we improve preventative measures?

* How can we improve the living standards of
mandatory quarantines (isolation periods)?

* How can we reduce the mental strain/stress/
anxiety of being isolated?

www.sino-exchange.org 49 Presenter: Scott Campbell

As mentioned before, STEM projects should | Z0ETPTIA, STEM InH N iZ AL SCH R
solve real-world problems. Therefore, you | Apdja)@i, Eitt, RN IZZEEPR M

should consider the nature of the B MR TEIREN SR LI
challenge, and what type of restrictions LK RIEBR S|, ZEXANMEI TR, REsk

engineers would face in the real-world. In N . N
this example, | have challenged my students RAPERT— M EH B BT

to design a better quarantine shelter.
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Specification ‘ Actual | Estimated
Inside Length 5.90M 6M
Inside Width 2.35m 2.5m
Inside Height 2.40m 2.5m
Inside Area 13.87m? 15m?
Capacity 33.27m3 35m3
Container Weight 2,230kg 2,000kg
Max Weight Allowance 28,230kg | 30,000kg
www.sino-exchange.org 50 Presenter: Scott Campbell

However, there were restrictions placed on | AT, &iT5 —HtRiE & NV BEMFTE T
the engineers who designed the first rapid | F2 i3 TER&. Altt, BRI FEN

response shelters. Therefore, our students ZEERERE RET Tk,
should have to work with the same limiting

factors.
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1# J2ulelu0)
Zi# Jaulejuo)
€4 JauIRIUO)

Project improved COVID Quarantine & Isoiation Shelter Joste ] GrdTye: Scale
Designer. Client 1 Smm dot grid 1:50

www.sino-exchange.org 51 Presenter: Scott Campbell

However, | did provide my students with R, BALABRNFEERBET T
one variable to provide them with some 2, AMiEHRT —EREFM., BAWF

flexibility. | allowed them to use 3 HAEE 3 ANASE! XA MsET Y
containers! That way they could create a BE—ANMAR R EIIE RIS
combination of individual or family sized B

guarantine shelters.
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Will simple changes make a difference?

. ‘ ’@

www.sino-exchange.org 52 Presenter: Scott Campbell
| presented the students with guiding BEFE(RE T —ELIES MO, b
questions such as: “Will simple changes mn: “HENNTSHRRAELE?

make a difference?”
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Can we optimize the space that we have?

* Can we use combination toilet sinks (or other appliances) to save space?
* Can we use open concepts to make the space feel much larger than it is?

* Could we add luxury options to make peoples quarantine stay more
enjoyable?

www.sino-exchange.org 53 Presenter: Scott Campbell

Can we optimize the space that we have? BATREL IR B == (g ig ?

© Sino-Exchange {H4MNES1ERTRD Page 54 of 126 Hua Quan Village {f£ZR/NH)




Presenter Notes: Applied Mathematics In STEM EREEIC: PN

w2 Applied Mathematics In STEM

Can we create small
spaces with high-quality
living standards?

www.sino-exchange.org 54 Presenter: Scott Campbell
And can we create small spaces with high- | {1 GEIE L SEEEFHREN/NS
quality living standards? ia]?
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g Do not exceed these
2 measurements!

Designer:
Your name

Client:
Your teacher

Joste

Gad Type:

=

Scaie
Smem dot g 1:100
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Class Activity:

You will need to create an original
architectural drawing at scale. Use
aruler, to accurately draw and
measure walls, doors, and
windows. Use a pencil to draw your
schematic so you can make
changes to your design as
necessary. Carefully consider how
big or small each of these objects
should be in your drawing.

Presenter: Scott Campbell

And | provided my students with ongoing BABNFERE THFEN IS, &8
support to help them create designs that | /181 s AT AL AT A 8 AR £
effectively used industry standard design &,

templates.
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Deliverables: Original Design Schematic, Architectural Model, & Research Essay

* Have students' complete essays to incorporate reading and research skills to enhance your STEM projects.
* Use technology authentically (i.e., MLA formatting, importing images, using cameras, etc. )

* Have students explain, justify, and rationalize their design choices.

* Reflect on their approach and propose alterative solutions.

www.sino-exchange.org

Presenter: Scott Campbell

Finally, to have the project reinforce as
many learning standards as possible, and to
model real-world practices | had the
students submit the following:

e Aresearch essay in addition to their
physical model,

e And this essay applied ICT skills that are
covered on the grade 7 Huikao ICT
exam,

e While also adhering to MLA guidelines
for document formatting.

e The students also had to explain, justify,
and rationalize their design choices.
Which is the same thing a professional
designer would have to do during a
design brief.

e And we included a personalize reflection
on what improvements could still be
made to the design.

Moreover, while this project example

focused on COVID disaster response, this

idea of modular construction could be
applied to ecofriendly living, or to research
capsules for space exploration. Therefore,
the physical project requirements can stay
the same form year to year, but the
challenge prompt can easily be updated to
keep the project new and exciting for each
new cohort.

RE, ATIEXANIE MR TES

FIFRAE, FFATSTHET AR,

HLFEMNREZTUTARA:

o BRTMNMMIEREZIN EHE—F
RILX,

o AXFATLEREEEFERBERA
ZI PR E R E BB AR IEE,

o FEINEST MLA XTXMHEHIESTT
o

o FHRMINERE. ILAMEELM]
ARIhiER . X5TWRITImERT
B PSR =R — A,

o  FUNIEXEITIES WL HRHITT D
B,

BEoh, BRI B BB ME T

RN, XMERYEGRIRET]

N A TASEGRETE, BTN

TRERRNAZ=MHR. Fit, ¥3E

MEBKITUSFRFTAE, ExR

O MURAZHER, WRIFIE

FEM XS IR AR T 1.
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Intermediate School Projects

Lift most requirements and allow students more flexibility to explore
their own ideas while still requiring students to adhere standard design

concepts and principles.

www.sino-exchange.org
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With intermediate students, the project

NTREFLE, WEFRFENAE,

would remain relatively the same; however, | AT, HA1SBUE—LERRS], i34
we would remove some of the restrictions HEE LpEE,

to allow students to explore more complex

ideas.
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red pen to draw measurement guides for important measurements.
Neatly outline the walls of your schematic with a black marker, outline the windows

Electric Stove P

t
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with a blue marker, and use dashed lines to indicate the direction a door opens.
Draw furniture in your apartment at the correct scale.

Presenter: Scott Campbell

In these examples you can see the students | ZEIX e+ {RE] INEBF|FE{1&1T
have designed more sophisticated living T ERENASEDG.
spaces. o AT, RAIBARAT XEEIHE
e However, they still applied stand design Bl eI
ey | adeinesand . Faman. mREE,
!
e Properly indicated doors, windows, and o FFRUEHALLAEMR A,
walls,
e And added furniture at the appropriate
scale.
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Deliverables: Original Design Schematic, CAD Conversion, & Architectural

* Original design concept at a scale of 1:100
* Revised design enlarged at a scale of 1:50 (analog to emphasize math skills, or CAD to integrate technology)

* Physical model created using foamboard or similar model building material

[ e 1

www.sino-exchange.org 59 Presenter: Scott Campbell

KT OURZFRR:

As for deliverables:

e | would have the students work at °

different scales as the smaller designs
are quicker and easier to make.

R FANAEAR MR T,
EAARNRITERER S
R, BRUEFAENAFHERILK

e | would then have the students enlarge
those designs, either by hand or using
the computer so they could make a
model at a larger scale,

e And this is what that project might look
like when it is finished.

RERIT, XA T IUFIEEX
MIRHIIREY,
o XU HSEREHNET
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Senior School Projects

Transition your focus away from transferable concepts (i.e., scale,
proportions, design concepts, and standard methods) towards the
effective use of industry standard technologies and techniques.

www.sino-exchange.org 60 Presenter: Scott Campbell

And for students in senior school, who are | St FEHR 4K, f{IEAS EXF,

just about ready to go off to university, that | AR HSIBE SHAER AL, HB{1EL
s when | would focus heavily on RIET MR, MRMBNKETES
technology. They have already mastered TINL, TS AEE ST A

the basics, and they will be ready to learn < — _
! ywl Y A S)EBNERREEA.
the same software platforms that they

would be using at university, or at a design
firm if they landed a summer internship.
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Michelle Apartment Design
e 10

iverables:
An original design concepts (done by hand)
along with peer review results

Revised design concept using CAD
(Computer Aided Design) software
Customized display board

A process video

Del

NOTE: with the advent of generative tools such as Als universities will want to see evidence of a student's process work
more than they will want to see a final product as this is the only way to validate that the work is original.

www.sino-exchange.org
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In this final example you can see the
student finished display board, and | should
also note that all these photographs are not
photos from a real apartment. Instead, they
are computer generated images based on
their computerized design model.

Finally, with the advent of generative Al
tools, universities will want to see evidence
of a student's process work as this is the
only way that universities can validate that
the work has been done by the student and
not an Al algorithm.

HRE—NBITH, RTUERFEES
MERTR, BENMIZDERE], AR
LERAMBATREELABHRA . 18
K, eMRETHENLRITRRAT
B AR ER.

&E BEERALERIRNEI,
RERBFEERRFELRETERIER,
RARXERFWIE A ST TIERIE—
EEmAZ A JE.
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International Code Council (ICC)

The International Code Council (ICC) is the parent
organization that supervises building codes that apply
specifically to construction practices (the IBC and IRC).

www.sino-exchange.org 62 Presenter: Scott Campbell

Aspiring engineers must also be aware of FHHN TR ML AZ T B E0,
design regulations as well. These commonly | (XL E R EH—EFRAEER T — N8B
agreed-upon set of standards form a BB, R SHEA— X
general building code which are not SHER.

specific to any one region or country.
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Building code: noun /'bildin kavd/

A collection of regulations that are adopted by a city, province,
or country to govern the construction of buildings.

www.sino-exchange.org 63

Presenter: Scott Campbell

Now what’s the purpose of a building code?

Well, building codes ensure that all
structures either meet or exceed safety
standards, and this could include but is not
limited to the construction of homes,
schools, hospitals, and bridges.

WE, BRI ENZTAY

HHSCHIRFTE SMET S 58
éﬁ\/ﬁ X BIEERRTHE. #

. ERFAFRINEEL.

UKy
2
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* International Building Code (IBC)

The International Building Code contains regulations about practices that are used in commercial

construction.

International Residential Code (IRC)

The International Residential Code contains information and regulations applying to residential
construction, including both new construction practices as well as remodeling issues.

International Plumbing Code (IPC)

The International Plumbing Code is a building code and standard which sets minimum requirements for
plumbing systems in their design and function, and which sets out rules for the acceptances of new

plumbing-related technologies.

International Fire Code (IFC)

A set of building and property regulations designed to establish @ mandatory standard for a building's
ability to resist the start and spread of a fire as well as facilitating the prompt and safe evacuation of the

occupants.

www.sino-exchange.org

Presenter: Scott Campbell

And depending on your course you could
explore concepts from the:

* International Budling Code,

* International Residential Code,

* International Plumbing Code,

* And the International Fire Code,

Which all include practical examples of
mathematics being used to solving
legitimate problems in the real-world.

RIBERE, BUYMUMNUATAERER
W&

o EFFRERIE,

o EFrEEISE,

o EFrEEIE,

. FriERAFLS

b o

o

Hp B Al St T R Ak ER
BIERBH KRBT
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Residential Design Project

Although local regulations may vary, the Residential Design
Project will comply with the International Building Code (IBC).

* Measurements in the IBC are typically stated using Imperial Measurements.

* Even countries like Canada which use Standard International (SI) units still use Imperial Measurements for

the design and construction of buildings.

* This is because most countries trade lumber and other construction materials with the United States.

* Asaresult, a single standard needs to be adopted by all nations who trade materials with each other.

* For this reason, engineers must be familiar with both Imperial and Standard International (Sl)units.

www.sino-exchange.org
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Presenter: Scott Campbell

Therefore, if you don’t want to focus on
technology, you could emphasize
engineering practices instead. In this case
you could consider implementing the
following residential design project.

Hitt, MRIFAEEEZTRAR, RETIY
EmsRiE LXK, AXMBERLT, &
JIAFEEREEUA T EERITIAE .
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% E - America
Architectural Scale (IMPERIAL)
1:8
1-1/2"=1'-0"
1:16
3/4"=1'-0"
1:32
3/8"=1'-0"
1:64
3/16"=1'-0"
1:96
1/8"=1'-0"

www.sino-exchange.org

66

FE - China
Engineering Scale (METRIC)
15
lcm=5cm
1:25
1cm=0.25m
1:50
lcm=05m
1:75
1cm=0.75m
1:100
lcm=1m

Presenter: Scott Campbell

First, while | had avoided imperial
measurements in the lower grades,
students who have decided to purse civil
engineering will need to learn all the
different industry standards.

While China has adopted the Metric
System, the International Building Code
(IBC) using yards, feet, and inches, and as
you can see from the provided table,
Imperial conversions are not as logical or
straight forward as they are with Standard
International Units.

Bt RARERFRER T REIT
B EMEREFLILATENZER
EH S RARR TR,

BRTEXRATAF, EFRERAT
(IBC) {FA#D., TRMET, EMIRM
REMNREPED A, HHERAR
BAVEER R A IEES EIE.
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Partition Assembly

Standard
Corner Post

Stud

I I Crlpple Stud
II | -

www.sino-exchange.org

Header

Jack Stud “

w2 Applied Mathematics In STEM

Top Plate

Double To Plate

eader Header
King Stud Rough sill
Bottom Sole Plate)! I

67 Presenter: Scott Campbell

Therefore, these types of projects will
require students to learn new numerical
concepts, and vocabulary terms which are
specific to the field of civil engineering.

R, XEXET B EERFESS
SFOBIE AT T A TR B 11T
L.
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The Bill of Materials (BOM) & The Sales Estimate

Bill of Materials

www.sino-exchange.org

68

Presenter: Scott Campbell

Another great application of math in this
project is what's known as the “Bill of
Materials”. This document will require
students to convert their original designs to
a structural plan that meets standard
international building codes. From there,
the students will need to create an
inventory of everything that is needed to
build the house. This is known as the “Bill of
material” which is a critical component in
creating a sales estimate and the
subsequent client contract.

HEAXNMNEFHNE—NMEARK AR
Frigey srelE 8", IZ B ERZE R
HEREIT R AT ESIEERERI
SEMEHMTER. NBRETTHR, F4EA]
BEERE—IEE, @&@L%?%

TH—Y. XK YRER", 2EE
HEMEMEE gFéﬂ%%ﬁ@ﬁ%

e
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NOTE: While the physical model is impressive, it is not overly important. The most important aspect of a
project like this are the mathematical concepts that the students had to explore to get themselves to this point.

69 Presenter: Scott Campbell

And finally, this is what that project would
look like when finished. However, the
physical model is not what's important. The
most important thing behind this kind of
project is the mathematical concepts that
the students explored to get to this point.

®ia, XMERIEZAENET. R
i, PERAFARRERMN, XEM
BEEEREZNEFEMN AL —_
MIRRAE RS
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BIG IDEA #3c

Moving Beyond PBL and into the Realm of STEM Education by
exploring aerospace engineering.

www.sino-exchange.org Presenter: Scott Campbell

| While I've spent a lot of ime on Civil | BIE#T AL, RELAIRELHETRS |
Engineering so far, Aerospace Engineering BfiE), 1Biisfnk TREFERIEETZIER
allows us to move away from a FTEH /S ITEN HASAEBELN
predominantly 2-dimensional design IMSC R A

construct and into the real-world
application of 3-dimensional thinking.
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Learning Objectives

* To design a rocket using 3-dimensional geometry.

* To add and subtract geometric shapes.

* To calculate area and volume of a complex shape.

* To use 3-dimensional primitives to create a complex shape using
the computer (CAD — Computer Aided Design)

www.sino-exchange.org Presenter: Scott Campbell
While building rockets is a lot of fun, my BAREEMEREER, BRIITMEF
primary focus for teaching rocketry has MNEFEESSAFTEAELX, R,

nothing to do with the rocket itself. Instead, L U NALR ar R AR = b L e
the primary focus should always be about F g A

targeting specific and relevant math skills.
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Primary School Projects

Focus on introducing the Engineering & Design Process, general
skill development, and teamwork.

www.sino-exchange.org 72 Presenter: Scott Campbell

While primary students typically won’t have | Ti/F 4B E NE&XKITE FAENE
the math skills need for this kind of project. | =23 Rk . {1 IEANTF X KR AR =4 X

They are at a great age to develop an BHATER, Bt IRFE I H
interest in rocketry, while also starting to FEy TYErany

learn how to use their hands to build a
working model.
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113Woul) [ \ o
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e s s e ] == 1 = gy T— s =
DIY Foam-Core Clinometer DIY Water Rocket Components
Clinometer noun /klar'nomrta/ (Surveying): an instrument Template includes: 4 wings for a standard single serving
used for measuring the angle or elevation of slopes. bottle, wing spacer and support, and windshield cut-out.
www.sino-exchange.org 73 Presenter: Scott Campbell
For this age group, | like to use a highly WFXNERER, BE=EREHASELEY
H H YA hY N A P Zaxls “ — ”
structured approach to learning and will WHFEI T EFBFERAEEN BT

use simple “Do It Yourself” templates. For R, B0, XBERE—MEEGEHERN
instance, here | have a simple Clinometer 2 BT ERNEAE KNS

that we can use to gauge the height the . i o
Z: _lﬂf' \ ol |, I3
rocket flew, and some basic wing templates }#L_\Al‘jﬁ AQEZKE’JMEEW, TR
B1Z4£HwF3,

to help get the students started.
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www.sino-exchange.org 74

Presenter: Scott Campbell

And here you can see how students at this | ZEIXE, {Ro]IUFBF X PNERENFG
age quickly come together, collaborate with | 24n{a[iflik £ —ic, #HES{E, HE

or?e another, and start having lots of fun in XTI R FIEE SR L R,
the process.
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Middle School Projects

Focus on developing and reinforcing grade level mathematics.
This will typically involve geometry in grade 7, angles and the
Pythagorean theorem by grade 8, and you can start introducing
trigonometry which is often covered in a grade 9 curriculum.

www.sino-exchange.org 75 Presenter: Scott Campbell
However, | find that grade 7 is a prefect age | A1, BEAIW 7 FREILFEIRTMET
group to get students exploring the KN REERE, BAMIEL3E

mathematics of rocketry as they will have B SIBAVT IS BT K S5
learnt, or are in the process of learning, key SR SARE S

mathematical concepts that we can apply

to the study of rocketry.
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2-Dimensonal
Geometry

. *” i . The study of architecture relied
T = L5 : heavily on the application of
2-dimensional geometry.

Varr e K : 3-Dimensonal
~ == e

Other forms of engineering will
require a more complex
= understanding of 3-dimensional
s ! ) ; geometry (i.e., the use of

> primitives) along with Boolean
operations (i.e., add, subtract,
intersect, & exclude).

www.sino-exchange.org 76 Presenter: Scott Campbell
To start, | always give my students this B, BRERLBNFEX/NARE.
formula sheet. It reviews the equations for | R 7T H# 4 A K S PHIREFS S
the primitive shapes that the students S EGTIRG TR, R, REE
would have learnt in most middle school STEM I H Fhnag it A2 fy i .

curriculums. Therefore, | will reinforce the
use of these equations in my STEM
projects.
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Step 1:
Draw a square

Final Wing Design
————

S5cm

Step 2:
Subtract a triangle

I

Step 3:
Subtract a circle

4cm

A = 25¢cm? — (7.5cm? +
A = 14.36cm?

www.sino-exchange.org

4

77

12.56cm?

A=1lx*w
A=5cm *5cm
A = 25CM?
b *xh
Scm p—
2

= 3cm *5cm

B 2
A = 7.5cm?
A = nr?
A =n2?
A = 12.56cm?

Presenter: Scott Campbell

Let’s start by using these equations to
design a customized wing for our rocket. In
engineering we always start with primitive
shapes. Which are your squares, triangles,
and circles. Then through a series of
Boolean operations, we add and subtract
those shapes to create new complex
objects. In this example we will start with a
perfect square.

The formula for the area of a square or
rectangle is length * width. We substitute
the known values, and we get 25 square
centimeters. We are then going to subtract
a triangle from this shape and then solve
for the area of that triangle. Then we are
going to subtract the partial area of this
circle.

This whole process used series of Boolean
operations to manipulate a series of
primitive shapes, and this has allowed us to
design a customized wing that we can use
for our rocket.

Finally, we can determine the resulting
surface area of the wing by adding and
subtracting our component values.

1EERATTANE R IX e T R 4R A FR AT A0 K
BIRIT— P EGNNE. ATEFES,
?Jdl],uE}\)\J?il“ﬁﬂlﬂﬁ f. MEROIE
H%/\ —%%/ﬂ]!ﬁ/o ,\\ l_Jj-_ ?\5”
HREE, BATARIMFIRZEIXLERIRK
SEFHNELRNR., EXNMFF, &K
ITEM—EERIEA T

EFFESBENERARNEKE*TE

?JZﬂWCJ\E%DE’JE 55 25 ¥HJ_7|<O
AREBMNBENEZDMERFREE—T=/H
%/ i}(\ ;}{Hjl_/l\—%ﬁxaljﬁi\o Q/&E

HMNBREZX B2 ER.

BOIRERT —RIBREEREHN
—RIIRIATAR, XETATE BRI H
— M AT KSR E I E

FATET BRI AR
*)-L El’\]ﬂié%i%ﬁf/\o

T EEXRFE
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\ - ii
I o nrih
3
=
. —
A = 14.36cm? / —\
V =14.36cm? * 0.1cm / e V =nr’h
V =1.47cm3 =l Nl =

www.sino-exchange.org

Presenter: Scott Campbell

Then we can determine the volume of the
entire rocket. We will need to break the
rocket down into simple shapes, starting
with the nose cone, and the body which is

REBTT R ERENKEFOEIR.
MFJERKETDBAE RN, AE
WAL TR, BRAZ—EENE
1iE. &E, BRNFRRERBREE

just a simple cylinder. Finally, we will need H AR
to subtract the volume of the inner fuel e
chamber.
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S e — 0 e 1= — 1= — e
www.sino-exchange.org 79 Presenter: Scott Campbell
After modeling your expectations with the | E 54 @7 HiEERAE, LI LS

students, have each student in the class
create their own design. As the possibilities
are nearly limitless, differentiation is
inherently built into this kind of project.
Students with advanced math skills will
undertake designs that push them to their
limits, while students who struggle with
math will explore simpler concepts.
However, this does not mean that one
rocket is going to be better than others.
Meanwhile, all your students will explore
aspects of 3-dimensional geometry
regardless of how simple or complex their
designs were.

MEEERBCHRTT. BT UM
FRERK, EFMAAXTIINE FEE
HH. B8R UFRENFER T
B MHERRRARTT, MSEFEES]
FNFEERREFRORS. K
E%K%%%—ﬁk%%%ﬁ%km
4. BN, IREFIAFLEEBRR =%
JUENENTTE, TRtnxiteE%
L% =R
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Final Rocket Design

Deliverables: Individual Designs, Peer Review, Final Design, CAD Conversion, & A Process Video

* Individual designs create differentiation as students can undertake designs that are still accessible to their
skill level and knowledge of mathematics while providing enough opportunities to challenge themselves.

* The peer review process encourages teamwork, the sharing of ideas, and a chance to improve designs.

* Requesting both a group redesign and CAD conversion allows groups to engage in project management.

* Process videos allow students to practice reading, writing, and speaking without having to write an essay.

www.sino-exchange.org

Presenter: Scott Campbell

As for deliverables:

Have each student in your class create
their own original rocket design.

Then have your students form groups
and critique each other’s work.

During this process they should select
best elements from design in their group
Before creating an improved rocket
design for their final project submission.
Have students submit a revised paper
design with accurate measurements and
calculations,

Along with a CAD rendering of that same
rocket design.

And process videos like these can be a great
way to help even your shiest students
become better presenters as they can
practice and rehearse what they want to
say in a safe environment.

ETFTRARR
o ALFELME L RACHRA
gt

o RIEILIRHZFEARUNE, EFEHIT
7T E TE.

o FltERER, MMM /NARITHIE
BERETE

o TENRAIMBREROIE
TTZ 80,

o IFERIT—MHEATEITHIE R
1t ,HEP@’ZT"EE%E’\]U”'%?FDﬁ’*

o PIR[E—KENRITH] CAD SEHE.

B B K BT IR

I X R — MRFI A, of
B B{RREENFE N A EFHEG
&, A1) MAEREIREFR %S
FHES A AE IR BITE
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poyy

www.sino-exchange.org 81 Presenter: Scott Campbell
As you can see, given then same ERFTERIN, ERMFNEKXRT, F
requirements, the students have produced | & {[1%I{E T BiRABE B A ETIHLT, fb4]
vastly different rocket designs that they o] U ZE TR St R e g T s

could go on and test in the real-world.
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www.sino-exchange.org

82 Presenter: Scott Campbell

And these 2 rocket designs performed
particularly well during testing.

X A AKET AR TR RIS A
.
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Senior School Projects

Focus on developing and reinforcing math, physics, and chemistry.

www.sino-exchange.org 83 Presenter: Scott Campbell
While | like to focus on the real-world BARBERAE S FN T LA
application of geometry in middle school, | | Ry B, ERE=NHEKNFE
like to focus more on more advanced — R E TS,

concepts with the older students.
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Max Altitude

L =150 meters

1-Point Calculation

Referance line=L

2-Point Calculation

3-Point Calculation

LtanAtanD

Tan 42° = x/150m
0.9004 = x/150m
x =135m

_LtanAsinC

www.sino-exchange.org 84

~CosBtanD + cosC tanA

_ LtanAtanC
" cos B (tanB +Tanc)

sin(B+C)

{a+b+c + Véab + 6ac + 6bc — 3a* —3b% — 3c?

h=L
2(a? 4+ b% +c% —ab —ac — bc

where a = cot?(4),b = cot?(B),and ¢ = cot?(C)

Presenter: Scott Campbell

Even though students in elementary school
have not learnt trigonometry, | will have
students in primary try their best to
calculate the height of their rocket, and this
helps to challenge the gifted students in the
class; However, | will require students in
secondary school to do this as part of their
projects.

That said, 1-point calculations are not
difficult to do. All you need is a homemade
clinometer and trigonometry. In this
example we substitute the value for “Angle
A” and the “Adjacent” so that we can solve
for the “Opposite” which represents the
height the rocket flew.

2-Point calculations will provide even more
accuracy as your rockets seldomly fly in a
straight line. These are just some of the
equations that you can try using, and
additional methods can be found on NASA
student website. And for those who are
interested, this is what a 3-point calculation
would look like.

RENENZERTEFS=/A, BR
SibhFERyE Eﬁﬁl‘fﬁk BT R,
XHBTFHEIE EMRAZE,; AR,
PToRERPEZEAMAIEB P IXEE
.

BERER, —RIUTEHFIE. RRABTE
— B H IR =AY, EXM
T, BAAAE AR EB HERK
B, XEBAIS Y PURBRRAS T
=S ENHER

BIROAFRIOEESL T, B
i‘[’ﬁﬁl—ﬁmfﬁﬁmm* fgo LLE/\E'T
M= FEAN—ETE, HtrgETI
7E NASA A b 3R], XFFABLERRY
BRI, Xpte=aEitENE
+o
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+ + +
2KNOj, + CH,0,) = 2KNO, + €O, + H,0y,
Potassium Potassium Carbon
Nitrate Table Sugar Nitrate Dioxide
Y, m ionic salt inorganic compound
PO
Ps p = pressure a =acceleration g = gravitational acceleration
A =area t=time TLO = lift off time
L L = Length v = velocity W = weight

a=g(M_1) TLO:_E V=aTLO V=—2La

w
t=TLO

www.sino-exchange.org 85 Presenter: Scott Campbell
You can also explore chemical propulsion as | {1 0] DUBIT &iE B © B9 X AR Sk IR
well by creating your own rocket fuel, RS, TEASHTONME S, FF
calculating the predicted thrust of the W IR BT 5 AR 7E T St 5R r 3t A

rocket, and comparing your predictions to U R EIRET R . R, RAS

data that you collect from testing your WA SHEEXMES . ROEE R

rocket in the real-world. However, | won’t
’ LTI A [ AN 47305
spend a lot of time on this concept as | have AUF e LNad 7.

already covered during the “Applied
Chemistry” workshop.
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BIG IDEA #3d

Moving Beyond PBL and into the Realm of STEM Education by
exploring structural engineering.

www.sino-exchange.org Presenter: Scott Campbell

Much like the design of rockets, structural AR —F, S TEME A
engineering projects provide students an SERMT A NMEERTS, A

excellent opportunity to explore what they FTRZEZECHR3MNER.
are learning authentically.
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Learning Objectives
* To design, build and test the strongest bridge.

To learn about nodes and trusses and how they are used.
How trusses are assembled to create a 3-dimensonaly structure.
How loads are distributed equally across a structure.

Develop an original design that utilize / applies established
design theories from the field of structural engineering.

www.sino-exchange.org Presenter: Scott Campbell
While lots of schools do simple popsicle BIAR ZF KB E R KRS, B3
stick bridges, we seldomly see quality IMBEVLEIHFNRFIREZ NS R

connections being made with the math and EBRE XAE—TREEFSMEENL
science curriculums, and part of that has to BRR M %

do with the limitations of the chosen
medium.
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Triangular units (nodes) get connect form a truss. This
creates long, slender support that is known as a truss.

NN

A A

Trusses are planar supports (A flat 2D object) that get inserted into a 3-dimensional frame.

www.sino-exchange.org

Presenter: Scott Campbell

Therefore, | prefer working with pine-wood
strips instead of popsicle sticks. Because at
the end of the day, pine wood is more
versatile, while also being cheaper, and
more environmentally friendly than
popsicle sticks. However, before | have
students build anything, | always start by
establishing meaningful connections to the
curriculum.

For examples, bridges are made using
trusses, which are created using triangular
sections that are called nodes.

Rt HESRBIRARFMARZIKIE,
R APARGE R, AAREBEA, FEiHBE
f£E, mELKEERR, K, £
AR IEEARAZH, REENS
REEVEREXHEKRITHG.

Blan, HRZEBORREN, HRE
FERRATRN=AEEEEEN.
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Practice Project

* Create a simple bridge with a partner that uses trusses.

www.sino-exchange.org

| will then have the students work in groups
of 2 to create a small bridge. This simple
bride concept will be based on a set of
schematics that | have given them. Now the
main reason for having the students build
this mini bridge is to provide them with an
opportunity to learn how multiple 2-
dimensional trusses get assembled to
create a frame or 3-dimensional structure,
while also allowing them a chance to
develop the tactile skills that they will need
for the final project.

RREEIL: FHNAHE

Presenter: Scott Campbell

, BBIEFEANM 2 A—ENAR
Ei‘f JEE 1)\ L’Pﬁiﬂ’ﬁﬁﬁﬁ’fﬂi/‘\ﬁ
ETRAEMMNN—HATERE. RE,
%EM@LL@LT%ME%EIEﬁ
ﬂﬂﬂﬁmfﬁ NS R %5 > AT

RINEIBIERS = LMY, R
WL MNBENS L RRAED B Fr At
Ju:fiﬁbo
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Most bridges are designed using different
types of ‘trusses’ to support a ‘load’.

The different types of forces that act on
a truss are: ‘compression’ (2 | <),
and ‘tension’ (< | =), or both.

www.sino-exchange.org 90 Presenter: Scott Campbell

After that we can slowly introduce new i, BT B E S| N B8 SR F4E

<
ideas and concepts. Specifically, how loads | 2. BAWmS, FrEFEH WA
and the force of gravity affect structures 7

such as a bridge.
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‘compression’ (= | <€)
‘tension’ (< | =2)

www.sino-exchange.org Presenter: Scott Campbell

In this example we can see what a simple TEXNEFR, BT IUER— ) EE
truss looks like. Then if we apply a load, we | fy4S HT 2+ 4RETF. RE, WERFKA
can start identifying how different stress FeinfrEk, AT TSR BIRE B
factors affect certain parts of the bridge. HEE T R A R4 . R

We can then use this information to make B BT MRt E T mE2E, F

informed decisions when designing our - 0 P
own bridges. FAXEE(E B R AR E o
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The Most Common Types of Trusses

<><><><> This is a quick overview of

gl some of the different types
of trusses that are used in

bridges designs from

o T around the world. Theses
designs are chosen based
m /@ on a variety of different
e F— criteria: strength, weight,
/VV\ materials, cost, etc.
www.sino-exchange.org 92 Presenter: Scott Campbell

From there we can introduce studentstoa | EHE, K1 U@FENBEZHAE
wide range of different truss designs. These | 94T HTIR T, XSRS M A =
design concepts will spark the student's H SR R R ARk .

interest and promote the idea of ask o BRFERRIGRIRE?

questions. . TN
e What bridge design will be the * 1?1‘#/4\&571‘51512\%3%? g n
strongest? . \ﬁﬁf PUIR AT AU IR T FFFH AR
e Why do | believe this to be true? %7
e What evidence can | provide to support | ® BRI e ry B
my hypothesis? o HREIEAREMNEZXESIER, MEE
e How would | go about testing my idea? IR E AR TS ?

e And, could | combine different ideas to
make an even stronger bridge design?

© Sino-Exchange {HSNES1EITRD Page 93 of 126 Hua Quan Village {f£ZR/NH)




Presenter Notes: Applied Mathematics In STEM WTREEIC: N AEE

ﬁb Applled Mathematics In STEM

& Sir Donald Coleman Bailey

Sir Donald Coleman Bailey, (15 September 1901 -5
May 1985) was an English civil engineer who invented
the Bailey bridge. Field Marshal Montgomery is
recorded as saying that "without the Bailey bridge, we
should not have won the war”.

A Bailey bridge is a type of portable, pre-
fabricated, truss bridge. It was developed
in 1940-1941 by the British for military
use during the Second World War and
saw extensive use by British, Canadian
and American military engineering units.

Bailey Truss
www.sino-exchange.org 93 Presenter: Scott Campbell
Afterall, each design has its own unique s SiEiTEE SN, 4
advantages. For instance, the strong W, FHRIETHYSE KA IR TS R
modular design of the Bailey truss was ﬁﬁkﬁﬁﬂﬁl‘ﬂ X % #5 B8 FE 2R A B B E
influential in supporting allied troop T eI,
movements during World War 2.
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KK KX

/KKK

Bailey Truss

K-Truss

/NN

Baltimore Truss

Bowstring Arch Truss

PrattTruss

K-Truss with Arc|

Howe Truss

www.sino-exchange.org

Presenter: Scott Campbell

While | don’t have time to go through the
history and structural benefits of each
design, | will jump ahead to the end of the
list.

BRIOLE N8 @RI R £
EILE, BERIBEIFIRNKRE.
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James Warren & Willoughby Monzoni

James Warren (1806—1908) was a British engineer, along side
Willoughby Monzoni, patented the Warren-style truss bridge and
girder design. This bridge design is mainly constructed by equilateral
triangles which can carry both tension and compression.

Warren Truss

www.sino-exchange.org

95

The Warren truss is one of the most
widely used design in the world! The
Manhattan Bridge in New York City, along
with early biplanes designs such as the
Handley Page H.P.42 airliner and the Fiat
CR.42 fighter are prominent examples of
this truss design being used.

Presenter: Scott Campbell

Because the Warren truss is one of the
world’s most widely used truss designs! It
can be found in the designs of bridges,
airplanes, cranes, and the roofs of most
large open commercial structures such as
your school gymnasium.

ESPSESEE =i e 5 )~ I a- Nk S £
FriRitz—! EUMESRR. Wl &
ENARITREE], Wl UMERZEKR
BN B S ET R E], b

IRERHEFE.
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Group Project

To design, test, and build the strongest and lightest bridge

while meeting all the project requirements.

www.sino-exchange.org

96

Presenter: Scott Campbell

Now that we have developed some relevant
background knowledge, our students will
now be ready to make informed decisions
when creating their own bridge designs. In
this regard, they are not copying existing
designs, instead, they are benefiting from
understanding our historical advancements
in bridge designs, so that they can take the
next evolutionary step by creating new and
innovative designs for the future!

And that reminds me of another quote by
Confucius, “Knowledge without practice is
useless. Practice without knowledge is
dangerous.”

BABMNELERE T —LEHEXNERH
R, BNNFEIEEERTECIER
CHHRRITI I AERE. X
JiE, fIF A AR HIA T,
Bk, fZ@mT 7 BIANERRET
JTEMFHEHEL, MBI %EE A
REGIEF M AIFNRITREL T—H!

RILBEETILTHA—RZE: A
Rk, fFThAHM, Bt "
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Introduction

The first step in designing a great bridge is to gather ideas and then
assess the pros and cons of each idea. With the initial research for
your bridge done, it is now time to start designing and building a
prototype. To do this you will need to think about the type of bridge
that you want to build, the materials that you are working with, and
any limitations or requirements that need to be taken in consideration.

www.sino-exchange.org 97 Presenter: Scott Campbell
Therefore, now that we have given the tt, BERFANBERL T4 —L48

students some ideas, it’s up to them to start | 5% gt {1 GBI EAREE T F3E
evaluating the pros and cons of different SRR F) B

design approaches and strategies.
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Bridge Requirements

* You will be provided with a limited number of wood strips

* You will have the choice of using either hot glue or craft glue

* Your bridge must meet the following design requirements:

Minimum Length
Maximum Length
Minimum Width

Maximum Width
Minimum Height

Maximum Height

Minimum Load

www.sino-exchange.org

98

= 60cm
< 80cm
= 6cm
<12cm
= 6cm

<12cm

> 1000g

Presenter: Scott Campbell

You will also want to establish reasonable
limits for the students to work within.

For instance, if the students were to design
a Warren Truss they would only be working
with equilateral triangles. If they made the
length of each side 12cm they could build a
bridge that is 72 cm long. With this simple
calculation they have ensured that their
project is within the stated limits, while also
ensuring that their design will have easy to
measure segments. However, other designs
will require different calculations to
optimize the design of the bridge based on
the stated limitations.

FEFTEAFZENTIERESGENR
o

a0, MRZFEZFRIT—A Warren 4541
Hr, TG RERE=ZAFE. R
NI AL 12 K, MBImt o] Y
BIE—E 72 BEXRKA., BidXfhEe
FitE, AR 7T M mE ENE
KIFREISEE R, RRBFHERT MBI
HNEESTNE, K, HtRiHES
EARAEMITE, MIREPMARSILATT

Rigit.

© Sino-Exchange {FIME1EATR)D

Page 99 of 126

Hua Quan Village {f£R/\FT)




Presenter Notes: Applied Mathematics In STEM

RREEIL: FHNAHE

w2 Applied Mathematics In STEM

Designing Your Bridge

Create your proposed
bridge design using the
provided design template.

NOTE: Keep in mind that you will be
working at a scale of 1:2. This means that
your designs will be half the size of model
bridge that you will be building. For
example, 1 cm in real life will be drawn as
0.5cm on the design template.

www.sino-exchange.org

99

Presenter: Scott Campbell

For instance, this combination of a
Baltimore Bridge with a Baily Truss cross
section would require more calculations
than a bridge using a simple Warren truss
design. Again, we can see how the students
begin differentiation the projects for
themselves. Therefore, differentiation
doesn’t need to be overly complicated or
time consuming if you plan your projects
accordingly.

g, EI/REVERNS Baily FFh friEsL
HHAE S L AR 2 A Warren $FhiHT
BRITHHRFTEEZMEE. BX,
M UBHZENBRNEAFBEXSTEC
MIMER, Fitb, MRRENHITE
HImE, XoHARELTERIGE
i
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Reinforcing Math Standards

How can we apply mathematical concepts to help us better understand
the design and structure (anatomy) of a bridge?

* How do we classify different types of triangles (by sides, and by angle)?

* How do complementary angle theorems relate to bridge design?

www.sino-exchange.org

100 Presenter: Scott Campbell

Much like all the other projects that | do,
the project itself is just a way for me to
reinforce mathematical concepts through
an authentic, real-world learning activity.
Therefore, | usually teach bridges in grade 8
because they are typically learning about
complementary angle theorems at this age.

MG E HARTE —, XD
BEASGRERBIELH. EXNFES
AARBUB A S —FPTT .

I, FBHE/NFEREANE, E A
ARXRMFIRBEBESBEFINAEE.
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Classifying Triangles X = #7499 3%

* By their sides.
RIEE ML ZX FANERN

Equilateral Isosceles Scalene
(AII sides are congruent) (two sides are congruent) (no sides are congruent)
(FELL%E) (Ae%) FFLH (ToeH)
* By their angles.

HRIBABAT 0 F V k
Acute Obtuse Right

(all angles acute) (one obtuse angle) (one right angle)

8B (E%A) #HE (—HA) A (—EH)
101 Presenter: Scott Campbell

www.sino-exchange.org

As the students are working on their bridge | Y Z 4 (I ZEH#H TR TR, FHiLft
designs, | have them consider how they M E A RT3y STk,

would classify the nodes in their designs. Bl BATT MARIE= AR ash Bk
For instance, we could classify triangles by FoNK: E3h . TEAMER, —E%ﬁdl]

o e i e | ISR ERE R
B, fEATERA.

angles: Acute, Obtuse and Right angles.
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A

Complementary Angles

Two adjacent angles
that add up to 90°.

AMEBE AIE
K H90E,

>

+ Adjacent Angles

AP AE

Two adjacent angles that
are next to each other.

LERH: S

>

The sum of the angles in a right angle will always equal 90°.

EARNAEZRIREFTI0°%,

www.sino-exchange.org
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Presenter: Scott Campbell

We can reinforce key concepts such as

complementary an

d adjacent angles.

AT BRI E N B ANITRR A EF K
B,
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Supplementary Angles

o

Two adjacent angles that add up to 180°.
RMBESE B EINER AH180E.

<&
The sum of the angles in a line segment always equal 180°.

ZEBTNAEZMEZEFT180°,

www.sino-exchange.org Presenter: Scott Campbell

As well as Supplementary angles. IR FTERE.
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50°

70° \/ 60°
< >

The sum of the angles in a line segment always equal 180°.

ZEBTNAEZMEZEFT180°,

www.sino-exchange.org Presenter: Scott Campbell

We can review concepts such as the sum of | F{19] I Fi—LeE2:, Blang R
a line segment. For instance, the missing M. Fan, A hERkEBEE A 50 E,

angle in this example was 50 degrees.
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These lines are parallel to one another.
XL I 4T

www.sino-exchange.org 105 Presenter: Scott Campbell

And parallel lines as well. B Y174,
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Angles on the opposite Transversal line
sides of a transversal and
inside two lines are called

alternate interior angles.

—FRE LA
MAFHFELA M B
ERAZENR.

These are alternate interior angles.

R RIEA,

www.sino-exchange.org Presenter: Scott Campbell

Then we can discuss how transversal lines RIEFAT T WIS (e & anfe] 5 S 472%

can intersect with parallel lines, which X, MEETENRN AR,
results in alternate interior angle pairings.
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Angles on the opposite Transversal line
sides of a transversal and
outside two lines are called
alternate exterior angles.

—FRE LA
AR &KL IMUE £
ERAZEIAE.

These are alternate exterior angles.

XL RIMERA

www.sino-exchange.org 107 Presenter: Scott Campbell

And alternate exterior angle pairings. AR 2B BECIT
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www.sino-exchange.org 108

Line of Symmetry

HFRER

AN

40°

atics In STEM
4'7

Mlhl

Alternate Interior Angles

HEER

Presenter: Scott Campbell

However, the main reason why we want to
review these math concepts is to have the
students apply what they are learning to
the designs of their bridges. And as you can
see in this example, bridges are a great way
to apply these concepts in an authentic
real-world environment.

Am, BUTREE IXLEHFMSHE
BRRAZILF AR E RN A EIH
Rt EWRRERXDMBITFHEE
By, MEEAERSSAIISS I E H Y
XSRS TTE.
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Bridge Redesign Challenge R IR iHHtAL

------

www.sino-exchange.org

Presenter: Scott Campbell

After completing individual designs, | then
have students critique their partners’ work.
| then introduce a twist... which is the
process of “talent scouting or poaching”, |
introduce this twist mid-project for a few
reasons. It allows groups to disband and
reformulate if they were not working well
together, and it also allows students to
explore the strategic and ethical aspects of
trying to recruit or steal the best talent in
the class, which is something that happens
in the real-world. However, it also makes
the project more sustainable.

As the group sizes increase from 2 to 3
members, the number of full-sized bridges
that are being made has been reduced. This
reduces the material cost that is associated
with the project. It also reducing the
number of resources that are consumed
and wasted in the process, which lowers
the overall environmental impact of doing
the project.

HEMNARITE, BRRIEFEXIMA]
BEKFENERETIE. REHENA
—MNEF R X2 ATRIHEZA T
2, WEMNE PPN AZXNERITSBIL
PNRE. ERFRIAESIERFRIIEI
THEMEL, EATFERRBEH
DRI E&RAFEANT B AETETT
B, XEALTHERPRENFER. R
i, X E EANE 5L,

BE & EIBAIAE M 2 DL REEINE] 3 DAL
A, FAGENERTHESRNEES
2. XERT 5T EHERAIR
K, EXRED T HERXMEREPHEENR
BPUREE, MmER T HITIE X
IR R,
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——— ) — 5

44 : LTSN

Chase Ree Risson

/R BAEA

Deliverables: Physical& Digital Submissions
On original bridge design for each student
Peer review process and group redesign
Physical structures (bridge created with wood)
Digital conversion of the bridge using CAD

S\ Process video
www.sino-exchange.org 110 Presenter: Scott Campbell
Finally, after designing and building a E, ERITAEET — B RE

physical prototype, | then have each group | 5 it SN/ NEBMEIRITEE

digitize their designs and making a process 1k, FEHE— TR B R
video to showcase their work. T
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Testing your hypothesis scientifically

£ A

» - -
A"vﬂ'AjQAjk\m T om —
W«ﬁ o~ -
= f.‘ y :hl:v,f ._'_:
s ~ = 4 & i .
‘//‘%;
PITSCO Vernier PASCO
Structures Testing Instrument Structures & Materials Tester Bridge Set Structure System
www.sino-exchange.org 1M1 Presenter: Scott Campbell
As for testing your bridges there are afew | 2 F MR REHFR, BJLF T ET UK
ways to do it. F,
You can always suspend pail from the A A BT DEEKR AR B, 18

center of the bridge and slowly fill it with B EEEDF, EITE RS R

sand until you hear a crack; However, if you T, SRR P ERISA Y TR A R R

want a more scientific approach to texting TS A (A JE=T I . :
your bridges you could use these structure RRIGE, RETLUEER PITSCO =, Vernier

S LU u:b + N N AN
testers from either PITSCO or Vernier. HYIX Ee LA AR

While these testers are great for the types SRXENAAN RIFE B S INIREE
of bridges that | have just shown you, the | RRAIIFZEEE!, {8 PASCO EMER

structure set from PASCO is a little bit BAE., ERDFFTIRESR IR,
different. It focuses less on the ME L& TIFE R B L H NI FS,

“Engineering & Design Process” and more | A XA T EA, =44 0] URES B
on exploring more advanced mathematical B RETE . RE. FERENE

concepts. L{sing this kit stud.ents can rapiq RREE S T R AN A R
porotype different truss designs. Then using HE =R YR
different sensors your students can FEISC AN

determine cross products of the different

stress factors throughout the entire SRR PITSSCO # Vernier {HIZFIFHBE S

structure. M E, {8 PASCO H—PEIFIMHN
£ FE, EEES IGCSE. 1B 1 AP
While the PITSCO and Vernier kits are ZREE,

perfect for middle school projects, PASCO
has a truly unique structures kit that is well
suited to iGCSE, IB, and AP test preparation.
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BIG IDEA #3e

Moving Beyond PBL and into the Realm of STEM Education
with orthographic, isometric, and vector graphics.

www.sino-exchange.org

The last idea that | want to explore in
today’s presentation is to focus on the
exploration of graphical representations
that are based on mathematical concepts.

Presenter: Scott Campbell

ESRETH, ZERNIERRF—
BERTITRRETHEMSHER
R o
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Booleans

Boolean operations, are common to
most 3D modelers. Booleans allow you

to add, subtract, and intersect solids.
When applied to 3D modeling, Boolean
operations describe how volumes can be

combined to create new solids.

NOTE: Boolean operations are named for the English
mathematician George Boole.

www.sino-exchange.org 13 Presenter: Scott Campbell

Whether you are designing objects by hand | TSR EFAF A E A BN _ 1R 1T1E,

or on the computer, you need to REBEIEM MR XEZRM. B
understand “Booleans”! These are the basic | = zn4R=" 34 & MBI FHTL IR B AR
operations of “adding, subtracting, and e

intersecting” object to create new shapes.
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Booleans

"-'

Add Subtract

www.sino-exchange.org

Intersect

Presenter: Scott Campbell

Here in these examples, we can see how:

e shape A and B have been added
together,

e How B has been subtracted from A

e How A has been subtracted from B

e And where A and B intersect with one
another.

AXERITF R, BATINEE:
JEIR A F B ERIIE—
<4NfET AN A IR B

4N A B FRUELZ A

A 1 B AT .
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STEP 1

www.sino-exchange.org

Step 1:

For this example, you would start
by drawing a box the size of entire
object (i.e., the size of machine
widget which you are attempting
to draw).

115 Presenter: Scott Campbell

But how do we use Primitives to design
objects?

In this example we will design a machine
part. We will start by drawing a rectangular

prism.

BRI MERAEKILIT X R
e?

AERXANETFF, BAPERTT—MRT
fro BIMPENB—DIERRFETTE.
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Step 2:

Then use the subtraction technique
to remove unwanted material.
Draw a second box inside the first
box to remove any unwanted parts
from the design of the widget.

STEP 2

www.sino-exchange.org 116 Presenter: Scott Campbell

We will then subtract a smaller rectangle RE, BITBEMNE —NSTER P RBE—D
from the first object. This is known as a BINYERT . XA RCE T RITE.,
subtractive Boolean.
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Step 3:

Erase unneeded lines from your
design from “Step 2”. Then use the
subtraction method again to
remove any additional unwanted
parts from the design of the

STEP3 widget.

www.sino-exchange.org

17

Presenter: Scott Campbell

Next, we will repeat the process, removing
another rectangle from the bottom and
back of this shape. We now have a complex
shape.

BTk, BABERZERE, MZER
AR M B ESEBR A — B . A
ERE—NEZRHLIK.
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Step 4:

Use the addition technique to add
new parts to the design of your
widget. This step will include
drawing 2 new rectangular prisms.

STEP 4

www.sino-exchange.org 118 Presenter: Scott Campbell

We are then going to add new elements to | AAER( G EE TR RINFTHTE.
our design.
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Step 5:

Use the subtraction technique to
convert a simple shape such as a
Q rectangular prism to a triangular
prism (this is strategy helps to
ensure that all angles are drawn

STEP5 correctly)
www.sino-exchange.org 119 Presenter: Scott Campbell
Modify those elements, BHOX LT,
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Step 6:

Beveled edges can be done by

rounding select corners to create
Q the final design of the widget

(curves can be very hard, so try

your best to get the shape looking
STEP6 just right).

www.sino-exchange.org

Presenter: Scott Campbell

And then add what's called chamfer, which
is the rounding of edges on an object. We
are now left with a completed machine part
that we have designed at scale using graph
paper and Boolean operations.

RIEARIMFTBMEIR, hEl2PiEkias
MEMA. BMNAERTHE—PZTEH
H=gEbtE, FAEAEEKNG REER
e Bili& it
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www.sino-exchange.org

121 Presenter: Scott Campbell

And this is how your students can apply XN EEERITIAE. HHEAE
these techniques, as they design toys, ZE T AV A S84 A ana] &7 FBIX Ee 4 AR Y
consumer products, and even industrial F53E,

machine parts.
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Extendlng this project:

Have the students reinforce domain and range and the

slope of a line.

* Find the equation of each line segment needed to create a

vector graphic of the object.

* Have the students graph this object on their calculator,

Geogebra, or Desmos math

The application of this concept:

* Have students create open-source designs for parts for a
simple water filtrations system that could be 3D printed.

* Have the students assume the role of a software engineer
which is creating creating a vector-based program such as

Inkscape or Adobe Illustrator.

www.sino-exchange.org

:8,-1)

m=-5/10

y=-1/2x-4{-8<x <2}
(2,-6)

122 Presenter: Scott Campbell

However, another thing you could consider
having your students calculate the slope
and the domain and range of each line
segment needed to create these objects.
You could have them do this using pencil
and paper, or you can even have them do
this in applications such as Geogebra and
Desmos Math.

You might ask, how this activity is relevant
or authentic?

l\\\ 1 —.H/){% nz,\-u: Ei:_-l«-i_ﬁ— EI .U:lf,
XTQREE MENERINE, HMSE

o fRE] L,lltﬂﬂﬂ]ﬂ%n%ﬂﬁ%ﬁiii#
% S E REE ] DU At IR R £

FE RN TR A IX
R gERE), XAARIAXMMESLME
gafa?
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Bitmap
Underlying shapes

Vector

* Bitmap and Vector Graphics are covered in
the Chinese National Curriculum and will
appear on the Huikao examination.

* These are also concepts are are covered in:

7x Magnification

Vector-E
’ rice |
- — < '\ts .

\rica I
Bitmap * _
g

Vector image

Ice Cream
- e——

* AP computer science principals

* iGCSE Computer Science

www.sino-exchange.org

123 Presenter: Scott Campbell

Well, vector applications create images
using mathematical equations. This allows
the image to be scaled indefinitely as the
value for “X” can be adjusted by software.
The software application then recalculates
all the necessary values and displays the
image at the new size. Therefore, this
activity allows your students to explore the
difference between “Bitmap” and “vector
graphics”.

Moreover, software engineers who are
creating these kinds of programs need to
develop software algorithms that can
recognize and convert shapes to
mathematical equations just like we have
done in these examples. Therefore, there is
a real-world application to what we have
just reviewed as a project idea.

FENHEFERBFIRERZER.
iiftil‘r@%ﬁ?ﬁﬁf{ B X B E =T IX
BERAHTRE, RE, BRHNARE
FEFTERELENE, FUHNHR
STERER. Bk, IR PO
FHERRNVE M REEE ZEHKX
Al

Ut TR T
ﬁyii)\'fff-ﬁ—/j&, 1/\7] Vi?‘@[ﬁﬁiﬁ
BRAMFETE, E‘M%?*ZTI]TLXEBW |

P e ABeE. Bk, FATTRI R El EAY IR
BESHE 1 ULHFRPHINA,
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& semmar

o s

[P ——

©

SERENGETI ¥

P —

& emmern

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

Finally, as you can see from this corporate
identity manual, the entire logo design has
been stated in values of “X”, and the
domain and range for each line segment
has been stated. Therefore, students will
still need to understand math, even if they
want to pursue a career in an artistic field
of study such as graphic design.

&E, EMENARRSTRRAFHHEER
B, BOABARRIT A X R ERT,
WY SN EBRNEEE. B, F
EALRTRIEREE, AIEMIEM
ETERITFZARIENTR
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Thank you for attending this presentation of
Applied Mathematics In STEM Education”

‘Differentiated learning & real-world curriculum alignment”

www.sino-exchange.org

Presenter: Scott Campbell

And that brings us to the end of this
presentation. | hope that you have found
this presentation informative, and that you
have been able to take away several ideas
that you might consider trying in your own
classroom.

And with that said, | would like to thank all
of you for attending this presentation on
Applied Mathematics In STEM.

SRRHEIWER., BFRBREELK
UXRERMRHR T FENRR, FAR
ELEBTE-LIRUESZRAEBC
ARE ERIXARE.

TEERNL, RBERGAKSMXRKT
STEM [z &L AYIRE B -
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