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A Hands-On STEAM Inquiry Lesson Guided
by Al Pose Recognition:

““Rain or Shine, Let’s Exercise Together

|”
[ ]

— From Making to Al

Authors: Chou, Fan Chi*

Xihu Elementary School, Neihu District, Taipei City, Taiwan
*Corresponding author: Chou, Fan Chi, nora@hhups.tp.edu.tw

Abstract

This lesson case begins with an authentic problem—how to keep exercising indoors on rainy days—
and develops an interdisciplinary STEAM course embedding Al pose recognition across Social Studies,
Mathematics, Health and Physical Education, Information Technology, and the Arts. Across five stages,
students frame the problem from rainfall and physical-fitness data, build a motion-detection device
and a wireless exercise machine with micro:bit, fabricate innovative devices through vacuum forming
and laser cutting, and finally use Teachable Machine to turn self-designed exercises into interactive Al
games. Teachers do not treat Al outputs as correct answers. Instead, they guide students to notice that
a model trained on a single student’s movements fails to recognize other members’ poses, prompting
them to add diverse samples and retrain. Students thus experience the Al logic of data collection, model
training, inference, and refinement. Classroom observation suggests the design helps students move
from using tools to understanding them. The case offers a practical reference for embedding Al literacy
in elementary interdisciplinary teaching, and has spread to several Taipei schools through a cross-
school teacher community.

Keywords: STEAM Education, Al Literacy, Pose Recognition, Teachable Machine, micro:bit,
Interdisciplinary Curriculum, Hands-On Inquiry
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When "emotional interpretation' meets
"engineering trial and error'";

Exploring the cross-disciplinary STEAM
practice in high school through a traffic
safety building block wall.

Authors: Tsai, Yu-Chuan*

Taipei Municipal Yu-Cheng Senior High School
*Corresponding author: Tsai, Yu-Chuan, a0919281022@gmail.com

Abstract

In an era dominated by generative Al and digital technologies, the core value of STEAM education
extends beyond technical proficiency to nurturing students’ capacities for problem identification and
affective interpretation. This study examines an interdisciplinary high school project—the "Traffic
Safety Block Wall", which transcends traditional disciplinary and classroom boundaries by integrating
Visual Arts, Computer Science, and Living Technology.

Guided by Kansei Engineering principles, student teams translated abstract perceptions of danger and
safety into tangible mechanical mechanisms and algorithmic logic. Throughout the design process,
the "STEAM Infinite Loop" model engaged students in iterative engineering design, prompting them
to navigate authentic challenges such as track collapses, domino overloads, and sensor malfunctions.
This project demonstrates how artistic expression infuses technological applications with humanistic
empathy. Through flexible cross-disciplinary collaboration, students effectively internalized traffic
safety awareness into enduring competencies.

Keywords: Kansei Engineering, STEAM Education, Artistic Interpretation, Interdisciplinary Curriculum
Design
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Tinkering X STEAM Education Practice at
the National Taiwan Science Education
Center:

Experiences and Insights from Maker
Experiences to Educational Practice

Authors: Lee, Chih Hsiang*

Research Assistant, National Taiwan Science Education Center
*Corresponding author: hsiang@mail.ntsec.gov.tw

Abstract

This paper explores how museums promote STEAM education through workshops held in exhibition
spaces, focusing on the Tinkering Workshop at the National Taiwan Science Education Center (NTSEC).
It examines the workshop design and facilitation experiences. The workshop combines open-ended
tasks with material exploration, while facilitators use questions and group interactions to encourage
participants to explore through trial, failure, and revision. Taking the “Marble Machine” activity as
an example, participants identify problems and adjust their designs through hands-on operation
and repeated testing, gradually developing an understanding of scientific principles and engineering
thinking. They also exchange ideas and experiences through group sharing. Based on practical
experience, the educational value of Tinkering lies not only in completing a product, but also in how
participants build learning experiences through hands-on making, repeated experimentation, and
problem solving. These experiences may provide useful references for schools in designing open-ended
tasks and promoting STEAM education.

Keywords: Tinkering, STEAM, Museum



TAIPEI STEAM:

= BERETENIEE STEAM HEHNIRER

TEHK > STEAM EfABBERSEENMREF - BIERIERS BRI ASA - R—R5B
EHEERVEE > BB LHERFNCIEE - BEBVEERESBRED » RARRI—ERR
STEAM BB DA FREREEL > BHEBIR ML) 89RE > AMEBEROHESHBIZD - BRI
7> STEAM BYEBNRAREHRRENEER » FHEMN [TafFR) KERTHHIZER - HLER
EFENRIE  RMESREERVIHRETDZHERNREBHREA > HIR0 THHEMHEERES
B > TRAERKWEAELEER ) > TERORFAMETIUTM FF o

£ STEAM HERFIEBRRATE LRI EMRE DRI T » HEBRFT8I0 » NEFEZRE T
mED) Bo 'BEER) - BRS LEBRYMEAE > EEBNR2RETERPEET HEK
By g5 - BEERTE -

Vossoughi £2 Bevan (2014) 7£¥f Maker £2 Tinkering B XV CIEETIRE » EEABH
BERWNEE > ERAZRBETERPHERR VAR EEERRE -MIFE—(FRMNEL - #52
Maker £2 Tinkering N2 L AZEL G » MEEBFRIERREP > R2HEZSIER > WISE
EIRBRRIRBVEES] o

RHAEEFEDKERRE > BEYEEAITNRNEEGZE  BERHT —RBTREALSRREN
BRRE HEREYECRER TRBEAZEIUEEAMMERNRIET  BFEHAMRE
WEIREE B B PF 5 A B R6VIRRE o WA B AN BEMNESCHEBEAKONEE A » B
STEAM B BYF5TSAEITFE > RETE YR IFIR P M BB R B PIER » TIRAHSZRA (El
Bedewy et al., 2024) o

EERNERT » BUZEMNBHEE (UTHBAE) 51& TREdTITIEh)  (Tinkering
Workshop) » SEREBRISERENIRRT » USFHETEETRR - TEHEERS | (£
Bl ~ (RESERTE] ~ [REWS] ~ (B « DeREm] 2 (ERRE] F-RE
KIFEFREERE/NETEZER > B35 ESRIHEESFRER - STIFDEBEIRFRAIFETE
o BERZRIPHFLEOIHE o

Al B TFT TR A STEAM 225

Tinkering 2B FIRFRRBAFAR - B2RETRROVERPZS BRANARIERS
BORIE - EBHRONBZE AL NELELNEE 0 BRF ERMBIRE (S) BITREHRG (E) BERBEAL - &
Tinkering ;E8) % » 2REAIHKEIES Rl (FR > MBEBRRPHFHHEETRE « BERBELTRH
EREVRIE > i TEMPE - ZHPR) AARENERRRE - BRILEAOETHEENRA » B
89:@F2 B N05RRE T BB RIFIRIELE o

30



HEYEEMS > Tinkering WEBBEAENLHREBASESTEAM SR> BF: BB (S

Science) —IRREAREMBRIREREE ; B (T : Technology) — BRI ALMEIIERA ; T2 (E:
Engineering) —&1THEMEERETILRIRTE ; 7 (A Arts) —RABIRRIFABARNE ; 2 (M
Math) —1ERI2 ~ LEEEEB P AKER IR - It B AR » FEBBABIREH PHAREIEN A

£ TRRBFTHT TIEY5)  (Tinkering Workshop) BYEBED » BEZEB FUTKFaAETREE

MmeEEBRAKRIMHHERIRIRRE > 51 E2RERK—REHNERE - RRIIREBVAE LR » FH
HWERHBALEERERBRE - RIBLOAEZSUBUER » SR ABURIBATRE !

RMIVERRET | 1 ME— K9 B MERE—ERE)
AEBEFRN—F —FTHHBRI > BT TR S URRIFEIRARENL SR > fI0
MOfIERITHBILRERE 21 ~ [REBERSABREAEER?) « MOFIEEREH)
BEIRS 21 ~ MREFERSBRAR? ) ~ OEBRREELERBRE?) - EFLRE
BE—RETR » BHEBRASORAETRERE - EHERER > AREEIHEDL2 A
BEZTREHEIHREK -

* MEHFRREM 8 FEEER) mMIE MEEeEZR)

BB TS ASE TR PRESHEEPIESIME (WM ~ R - K5 ~ DB
R RPARE) 0 R2EBTUUBEHIEEERFTOME  ETREHRRE - FREARED
THNHATBHUEREN -7 > 51 EEFGERNETEER » MEKSEFRIRHEERL
18 > WEREIBRE—RLERAESEL L » ABZFTHE > EMLBFROLG I - EEHRY
12 2HEERBRERYIEFER (WHRES - T e88iR) > TRIUHMBHEINE
BIZHE > FEISEEH BB R RREBENEES -

51 EHIRR B TRMER) 85 BERRRE)

HEHHEED 5| EEFCERGTER MBS BB RMOVIER LT BBR R EMEL >

RPBFBEEBETHR « RRARE > RURRER - fI0: BAEEEEREE?1 ~ R
TESERMESE ?) ~ AHTEEEERI TR ?)  ERBAGABERRBER -2 ~ 110

RAEME > BREBAEARR 21 ~ DEREMECZE?) ~ 2REHABESEMEL
E?) FF o LivEERBEVRBIEB I IFFEHKEES - MERE T RBRFENNBERER
BEY5 S A NIRBECEMEHR M - e 2 REETHER » RERRE - FCERSER >
ERAENMERBEETRFBR > MBE—THIIERE -

BEROEHE  ERBERESDRYE

EHPREDRELBNRTREE > AN ZREHRE - BEMAFR > EEHEMR
B > IR5 IS8 EARMENRER —EREFRNERAL - FFXE2EEZEEHR
MANZEBEAEGE  EMEEREREB CHKRAIERN o > WESEE AT IR
FREENAR BB AT ERERRTE CHFa o IWERZIRIR STEAM & 1214l RFFVE
BERiE > OFaftERRBHEGE -

31



TAIPEI STEAM!

- ZHFRERHAR  ENER2ENEE
BYNFEERI IR FRNERTREE > MESRERTKETASENRERER - &
TETER « ETHERE  RESEHNERNPHBESF - AT LGSR REBRZRIEE
2 0 W EAREMAERBVENK o
fRE Bt TRREFTHT TRLh) JEBIRIGHBERETER STEAM HBE S B 8 ¥ FERY
%> 90K 1 PR ©

# 1 STEAM SEBTHT TIFA5 | SR B REHAER

MR IR | RS R PSR RS e pE It
e FEER «
| BHE EBS HNEAREE SRR T
R RIBER
3512 BRERE | TAERDE HIBERAR
T I fEEEe
(=) ﬂE, \ﬁ\? an‘l‘ﬂ%IE ﬂZ:‘%EUf’E
BIERRRTE IR BEtER R® TSI

2 BT TR RGN — L TEIRE) 26

AXABEERE BSITH LIRS REUSBIITIEERE [EKRE) SHRSHE > 12=Z
SRR~ FRiCERFIEEREERPHAZ R DETEE - AXEER 2R Tinkering 78
BERRIR(F - 51 SRR AL STEAM SE@EYER » MIRILEIEHBR STEAM HENEHZT -
ANRRERANBRASHEMECTESN > AUNPHABEIEREN ZDERP2RNEEHEH
HETE > MIFHRDAENRER - A LIFHEBRBERBBENPERUALBERAFEE
NEAXREZHEEMEAMBEERS2N > SN 15 BH2E3I AN FHREAN1200E - B 1
BEREINEIEEEE - [EKE XORBERE 109 F7 AL > SBRABHNITHRSHER
FHESRIRERCE > IR ETRIZMERM -

32



— E#5518]
BENFEE > B3| S8R T —ERRREIE 1 AR TERNRFECSRES » (1E
2 Fim 0 BBEEBO LS T RERENEAREA LR THRGER - BEEHNER > 2
HETLUICBRRERNBHRE « FEAMHOESIEMN - BEABERBEEKRETHIHFER
B9fEGD ©

1 IR EE AR 6o 2 SEERIESEHIIRIE

EHETER > SREBES2EBERENFHIEHEARNEFER > A0 MERSEBHRE
SIUEBENTRESL) « EBEHREVERTRBRLES6H) « BHRETHRERRS
—RREIRRIGE!T) F o 5IE2RERZWCERMH TAIE

= HBRE

ERBEHE 5 FRWRSREVWIHHRHOEWIRSEY > BSTHDR

A  EAEIRIE I8 BREE B SRS  HRAR SR  EHEE
SEEE  RT S - RS REOHRERAS o BMHHEHE 35 -

EMEHRREVEIED - 2REJUEEREZEDMELETES » FREXNET—RBMHW0EE
A3 o fli0 » BEREBERIERE—BEE—RIK - WASTHIEENET - BRIBEERIRFLERE
REHREISNEMME] - DEBEEREPEH 7 EMEBIRE > TRAGHES CHVREHREA -

33



TAIP

E1 STEAM:

34

. EERmE

TAMEHARRE > 2RERBKBAIEENEH B IRETERMOIKRTRERE ) BBEE
MEEYERE « HERMUERE - BIBKBHIRBETERYR -

TERIZEEIED » BRESKRE CORALERE » HIF BRI « ks E tbr
FERFHRERENSE » BIAREIR « B HMEMIERE - EEIRENKIRTAIN A B -

E—EFSERR T B2 REBSF M Fo > WBEERSTRRFEARPREMEWETHES
FERBIEIEIRE » URIDCEIERE KK IRTARER S » 2R R ITIZRARMABRRE -

AR

TP R R > BREGEEEFRFBIKETE T - HIREBRED » KETUBE
DHREBEREEZ—EAE—FIK > AETHIEEEHREGFEE ; AW > EWKFEIREHE
K6 > FEHIRFRESHAENER

BIEPSEBEGEFILNKE > LESRELBYNERE - EENMALRIEERST - £
BREAALEE  2HEBEFREFHRRBBERENRE - BREWFERARERERET -

SIEEEBRPAGERREHEARA > MEBBREEESRERE > 0 : EIRT
UBEBA—?) « EHRANESEEEE?) « IRFMRBS—F > TREAESE
ft?21 ~ TERTILUEBCHEERETR?) «~ MMBFAEFAABRAGEEMH 21 ~ TR
BEREE T EBMEESER ?

FALLER > 5| S2RERRBHKRRE N - ENRZEABBRREE » LF D &E8
RIS > FREE2EETEFHEHNER PRINRFRAREREELD -

ERETHEREPE—MHSIEER > CEESHEFRIFS E 10 0E > HFEHR—ADLE
B HMERER - BTRONEH G EHREL BB CHRRR - SENRHIRFEEE
SHEBIR AR » E2REBFEHMBNARRER » BEMANSEETHERECENE
BRI > FEHENSEE CMIRERERE o

ABERAEMBNFRE > 2REHLIUCDIECHEREFRBZREHK  FEINAE
HIEBEABECHRTRE Xl HR -85 —BE-—BEH NRBEE -

LA > BN 2EBEINEZANAKE TR > IR EESRUNBENERSE > £
ERBEBEARS - ERNKRFRREMBOMA > HESRERZBFRFTZES CHRE -

TEHEE > KHBENSZTRET » 2HEEZIJLURPE CHRTIETHRFRERE - FH
RS BRIRFRESEIWE 4 Pk o



MBI EER S EE AN TinkeringX STEAM # BB :
it Bi5Re iR H S B EaVEERE ZIR

Cc2REHZBCHEBRK

4 SEIRIR(FIRT

EREEREELIBIE - E—F ORI HER » EFRBHRNBE FEIZ RN ERE
BYK 1 Fi/R STEAM ELERARTHT TIRYG5 | S M B RSB EITFE - 2REBEMHE0ERE - BiaR
BREE - AE  BARMRDZEFER  BETRERRA BRI ARER « TIEKRHEZ
EMRIERERBBHIESTED -

ERZER > SEBZARRBRENNAREN > BERE - ENEBEEFHE; £L1
REE > AEEMEHES « SR EREREAGETRSTEELE - H2E QR JIEERERE -
WE - NEREREFBHBFHREVLIRENNGPZER ; EMEORRRENNDREHFER
SRS B B R G RAR BYER ST o

fR bRt > TEREITIT TIEh WIFHE STEAM B2 FET > MEE2REBRIRIFHR
RIREFRROVEBIZP BAEEBBEIFN R BESS © Tinkering FRe&ANIRER « €5 « RIFHEELE >
WAL AZEERE STEAM BEHENEEFER o

35



TAIPEI STEAM:

£2 - RIS RIMEING | ¥ STEAM BB 9RE B2

BBAEE TRAEITIT TIRh ) BIREERPEEIR > Tinkering FANIRER ~ EERE R BERE -
MEBRETIEYIESE > HEHMANBAMAER STEAM SRIZVHBFEZ— - HE—HREENHER
RMS @ EMEREAEBSERER G > R oIEERERT - HB518H > EEBHNETUE
FRIEYEENEIR » AL TRM T B EHBETERE PHESE) STEAM HENSERES !

— BEERRABBEZD > MIFE KR

ERERSTP > EMJUF2EBNBEERER A0 > EER - BE - ARESZ > MA
QAR EFR - SREH2HEBEENE T 2B HUBBRRNEIE -

— - FAREMER > SIS RBREERIR

RERBNEF RS EME > B2 REOHRERRRE » SRERJUERE » FAREE
M2 T2 HBRHBMEERIBEER -

BRI I EMAERGESR

E2REREP > LURRISIERZE > 10 TRHEEER?) TERHMAEE?) FBREE
NTERHESGERDS > BENTENRRTBEIE -

M BIUSERDZRE M

B2 REBEREFRET « IRE - HRRRRRE > 8 EakE > WESEENFER
HPESEH -

R EERRERFRAZRERA

Tinkering A5 BB S EMRFMHERRN - 2ERBJUKE CSHREAEEMK « EEARA
o BRERBEBIMER PHRHERE - BB EMERIENTMERD » ERFANERBRRMRE
$HI 0 BERZESABRAREERE » THEEAPHISEEAINM

ERBYIEER » TR STEAM £F

BYIEER RN RIS » B2 STEAM HBENER 2 BB - HEMoIFAEBBREEENFRIAA
RIERE > IR HBEEREETPAHEETE > R T2BREREN > ToIUERERITITIE
1 BERTREMABSHEHEER - BEIFFIXEBHEMNOSREBFIHNES > BEIRIEM
REDEKE  RMUBLEY STEAM 18RRI ROVIERE o

36



e RS LIRS ) BFFEEREIFISEHE » STEAM HBNERAFAEN M Z DM Fa
MEEARP2RAEWNEERE « BE « EHMEL o Tinkering Br)EENEEEBRMIVER « MEHR
R 5| SRR SIEN ZH R » BAKS STEAM SEHNEBNE > EEHRSIEESHERIR
B « DiTEERFEREENEES » WEREHERENEIH - ERTB RN TlER) 8r TR
RER) K 2HEEFEREGERBASREBEPREBE KRR  UEIIHERERRREE - B
BREEMMS > BREME Tinkering ARV IR AETHRE A RIZRET » BB RIG0VERIIEERELE
RIRI > BEMFAERESRAERRELEENS2ENERRE -

2E 3R

Vossoughi, S., & Bevan, B. (2014). Making and tinkering: A review of the literature. Paper commissioned by the Committee
on Successful Out-of-School STEM Learning, Board on Science Education, National Research Council.
https://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse_089888.pdf

El Bedewy, S., Lavicza, Z., & Lyublinskaya, I. (2024). STEAM practices connecting mathematics, arts, architecture,
culture and history in a non-formal learning environment of a museum. Journal of Mathematics and the Arts,
18(1-2), 101-134. https://doi.org/10.1080/17513472.2024.2321563

37



- . B 8 Tl 2026/09
TAIPEI STEAM 514 5553851 DOI:10.30279/TSEJ.202609_1(5).0004

SHELRBEER
5G X XRIT:EBRNIANEZRE
hi s

EFRS', B
=1t STEAM RIFEHZERFAE
BEMEE :ktjhs500@gmail.com

e

AR EEERET AAITEIRANRA;M (5G) HIERBIR (extended reality, XR) &MERL S PERKLR
BIRRRY > UZBALHIIPULLZS2EEFE 156 HEHBPBRBERTE) REM - EHiIFLK
=it 113 BFEEMI XR BUHLEP.L > BE 56 S:EMBEEIRT = > #HBUIIVBIRREE ° AR
FIERITEAREEMEFHKALTT » ERKIRE 3 PUEMRRIZCHE « MESH# ~ MRABIRESEE
RIER SRR TENEMIE - EREREREXMN B REHUE: BT EEERNEN) & 1F) Iy
HE EEXLRER Fo

HREREER -

—  5G BREIEEN RS RENGT B ENE S AT XR EFE o
* XROUEREAM ~ 3D ¥ & 360" R KRB 2B e EIRRRERITE o
 BENBERBIFRARERERRROPR

HFAEREET

— ~ 5G HAE& £ XR H 7B BURFH BS80S B 2HERERIS K o

» BEFHBBEHRIBARE R AERNABRERRS o

» HEME BRI AR RE KNS - 1B T SRIZRFTRE N BB EEEEH

R$253) © 5G ~ EREIR (XR) ~ MRNEE ~ HUHB PO - HBRIF « TSR

(o)



Borderless Classroom:

5G X XR Creates Immersive,
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Education Across Schools
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Abstract

This study aims to explore the effectiveness of 5G and Extended Reality (XR) technologies in cross-
school collaborative learning at high schools, taking Taipei Municipal Zhongshan Girls High School's
participation in the Ministry of Education's "5G New Technology Learning Demonstration School
Project" as a case study. The high school which established an XR Digital Collaborative Learning Center,
building a high-speed 5G network and cloud platform to promote immersive cross-school courses in
the 2024 to 2025 academic year. The research methodology employed a combination of action research
and qualitative interviews. Data sources included lesson plans for three flagship courses, teacher and
student interviews, pre- and post-test data, and learning process archives. The course topics cover
geography, ecology, and indigenous culture, including "Exploring Lanyu: unveiling the mysteries of
Island Ecology" and "Sailing Together: experiencing Tao culture."

The research focuses as follows:

1.How 5G's high speed and low latency ensure multi-point real-time interaction and high-resolution XR
live streaming.

2.The impact of XR immersive teaching materials, 3D objects, and 360 ° panoramic views on learning
motivation and depth of understanding.

3.The cross-school collaboration model for teachers and its benefits to professional growth.

The research results show:

1.5G networks and XR technology effectively enhance the real-time interaction and immersive
experience of cross-school teaching.

2.students' average learning motivation and depth of understanding significantly improved in the post-
test compared to the pre-test.

3.teachers enhanced their curriculum design capabilities and cross-disciplinary collaboration
awareness through collaborative lesson planning and technology training.

Keywords: 5G, Extended Reality (XR), Immersive Learning, Digital Learning Center, Educational

Innovation, Action Research
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