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The Theorles and Practices
Which Appears in Summer Camp
as a Models of STEM Education in the Informal Setting
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5= Background

KESTEME BN =

Why do we need STEM Education reform?

STEMIIfRIZBELTLHH

What does STEM education aim for ?

EZx#gE9 HIZ1E?

How can we integrate Engineering?
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BCENTEBINFIE, THRILF— BFIRERE
PIRFES c‘:O)ﬁﬁ_C DT DFNBVWEREZELS &
NT %573\82 SMVEREITDCEICRBIEAD (p.vii)
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PCAST "Prepare and Inspire”(2010 ; 5R:2013)

» STEM education will determine whether the United States will
remain a leader among nations and whether we will be able to
solve immense challenges in such areas as energy, health,
environmental protection, and national security. “w

 All US. citizens should have an understanding of scientific and ST E M (j: Cl/ NEg ? j:b a_ ?
technological knowledge, engineering principles, and C H .
guantitative methods sufficient to succeed in public life and in
their careers, and to make informed decisions about issues

11 facing our Nation and our planet.
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3. AR (CHITD)IEEICDWVWTCER I D &

ZEFREOBREICDOVLWTCTEEINICE TLW C &,
(Bybee,2013, FR: 2013)

What makes a STEM reform different resides in four themes:
« Addressing global challenges that citizens must understand
« Changing perceptions of environmental and associated problems

 Recognizing 21st-century workforce skills “
« Continuing issues of national security STE M (j: é/ g ? }E 3— P,
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« STEM s notjust a slogan of the US education reform, but a
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The Framework for K-12 Science Education (NRC, 2012 p.202, iR : AEE$2012)

g

Engineering is a systematic and often iterative approach to
designing objects, processes, and systems to meet human
needs and wants.

RIS AT & (B TURLY, Ahh(CL EZ e d Dlcd?

An application of science is any use of scientific knowledge
for a specific purpose, whether to do more science; to design
a product, process, or medical treatment; to develop a new
technology; or to predict the impacts of human actions.
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Roehrigftfi(2012),Brophyfth 535w X D E & &

@ Provide real-world context for learning Issues = FD?EE
mathematics and science; Problem = ;3%
@ Design tasks provide a context for
developing problem-solving skills; and AN —
3 Design tasks are complex, and as such, E%l%}b — 3_5 (L_ (j: ?

16

promote the development of
communication skills and teamwork.
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Engineering design is a systematic, intelligent
process in which designers generate, evaluate,
and specify concepts for devices, systems, or
processes whose form and function achieve
clients’ objectives or users’ needs while
satisfying a specified set of constraints.

U LSz BAfE(C I D
Cod.

Dym(1999,2005)
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We need a container to put them in

STEM
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STEM as Transdisciplinary

A1 —RXRZTDE#HRETD
The container is “Issues”.

121 —XICHUT. AR

STEM 7@':%2_01 W< CE(F. *ﬂ?t’:
I T7ZINDIFEN (IR D Z TR0,
—-STEM &ETRSD

Students will make their Solution for "issues” in
the lesson. It should not be an activity which uses
only science.

And

DeSIQ n X |SSUGS It will become a STEM activity.



IHZTERRE Research Question

STEM#Z M &lEEATEELD

What 1s the characteristics of STEM learning?

FELIBORT THAVEE?

What will be lead by design activity?

HAAREZD{HoTLKIZIE?

What do we need to develop J-STEM model?
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The purpose of this study

STEMEB CHBITDIEERORTE, HFICFATEBEHK
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TLDDN, @SEBAARBDSTEMBEMMZ DL D TL)
<L‘C‘{’iuc‘:m%ﬂzft(i&/Urctﬂc—)d)h\(zjm‘cﬁ,ub
SEEAARONIRKICHSWTCSTEMARBHRR = EDHD LT
/T\/r/ NERRBmREEESHTULKL.

@What kinds of characteristics do STEM learning material have?
@What kind of solution do participants design in transdisciplinary context?
®What kind of discussion do we need to develop J-STEM model?
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- BAER
- FEBE [HE] (SHUT, ERERGSTITHEZ R D TLD.

CBCESEREELTS, BR3ES - EX5EEALT, 2
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« 53T —Case Study
» Single Holistic
* Exploratory
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B & (Description) HVAE/RER.
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—Naturalistic Approach
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https://kf-planning.blogspot.com/2016/02/blog-post_24.html
https://creativecommons.org/licenses/by-nc-sa/3.0/




Ei% Implementations
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Define — Develop — Optimize iterative cycle model
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STEM Learning Materials in the camp
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Activities in the camp
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Issues
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What kinds of countermeasures can we develop
for huge Tsunami like 3.117
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Use systematic solutions
pmcessiles to Combine parts of

itteratively test G — different solutions
and refine a Vv

to create new

solution solutions

Next Generation Science Standards
Appendix | “Engineering Design”



Creative Problem Solving

21st Century Skills (NRc, 2011) /

TR
A X)L

—E DA O 72\ R g
(nonroutine problem solving),

PLHIE9 B (critical thinking),

v AT LI (systems thinking)

PPN
A F )b

M/ ral o= —Ta v

(complex communication),

29 A % L(social skills),

F— LT — 7 (team-work),

AL RIS M (cultural sensitivity),
ZARME~ D% L(dealing with diversity)

N I
A F )

H % #(self-management),
REfH % P (time management),
H .3 (self-development),
H . % #(self-regulation),
NIE)& 4 (adaptability),

FATHEBE (executive functioning)

—TE DB DIR R REREIR

Non-routine Problem Solving
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'C‘.:%E'FEOD ZRICIcEDELTE &)(LEF‘%’J
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5#%%0@0 %nﬁ5$<thm
IR0\ 4@@%355&(;’6)]'0 2 e 77
(Levy * Murnane, 2004) — %D%‘?E&D 'l%*&
ﬁmncﬂﬁ%cjﬁﬁotm5ntj
WCOHEENEET D, TNICE.
UK TA INR—F 4 TIRERRZEMRT
DEEE. BERICRIDBHRZHRE
DZE. EUTHENRELTNDTH
A5 EMHZRE LD ERERETEFND

(Houston, 2007)o
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Creative Problem Solving

____Fra | 1908 1926 | 1953 |

Poincare Wallas Osborn
1.0rientation
1.Preparation 1.Preparation 2.Preparation
3.Analysis
4ldeation  EEP TApplied Imagination]
2.Incubation 5.Incubation TLAVRR—IH
3.llumination 3.llumination o
6.Systhesis Weak Creativity
4 .Validation 4 Valification 7.Evaluation Incubation—Illumination
by I8 I =F1)>4  Strong Creativity
BELAHE BED B WRHINfATOR—ay

Bl EZEEIZ&E>TGeneral Electric’fEDI V=TT TERITICHREINTLS.
TUAVAM—3V T FBHEARTERLLFIASIN TS,

- Z3LZEL L ZFITANONTWWBDEIE MDD HEEEREIZH G L TLYS (Ideation,
Incubation)
—>— B THIAR—2BENENTWAHIETERZEDFIEEAZEMNZEINHE (Validation,

Evaluation) .

S>SHDERLTWAFVYUTOEETIE, CCEFTONTEST, 2016 FELIEDHET
(I THYET.
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Morning

F1&Afternoon

&
Evening

Brain storming

IETIRYT e
C;_r_l%@);rlngas Redesign their solgtions
Design their Solutions
STEMBA CDFE TIADFECD
e Make conf_l\usmn
RS

9 STEM Materials .
Presentation
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Invite Biologist
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Soft solution-to meet specific needs
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Science Actors
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STEM Learning material
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Design by students

HARESTEMI[ZDUL\T

What should we need to develop J-STEM model
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M'model
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We need to develop STEM leaning materials and its curriculum
« IFEZMWEMITLTHEATE S MDD IR
need to develop assessment Wthh can use align to “course of study”
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need to observe students’ design carefully and find something new as a assessment
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need to study about Creative Problem Solving or 215t century skills and to make
practice on it
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They made models

with a poster.
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Discipline& (&
Discipline (ZZfE53%F) (&
Substance &Syntax(C KD THEADITH5END

Substance =T _xzz3-epc=zmmE (Phoenix, 1962)
Syntax = 575 SHRHNCHERDI VS L (HDiEiESchwab, 1951)

STEMDEHRICHEWNWTIIRE A
ANT] 53 12 SPerformance Expectations
A8]53 fZh S Practices
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Niglas, 2004; R : 257, 2019, p.91
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Define Technology and its
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Plan practices to solve the problem
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the Technology

e 4

*ﬁrnlb\ IE @J t lj: f?
IBEGRIE - RRAIME) (X7

LRIl

¥E

BRERE

'«

EAISTHA 0E
ZiefI i, TSM
WRa SNDIEMME
nans.

Plan practices to solve the problem
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» Doing Science = Learning Science (RIF#E)
- Doing Engineering =Learning the connection of STEM (STEMZ&)

E-STEM
. . . . Bio-STEM
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Nature of Technology & Environment
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Nature of Technology & Environment
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Nature of Technology & Environment
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Any Questions? i
tomsent@shizuoka.ac.jp

EJtomsent

Izu Peninsular in Shizuoka—Geopark.



