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21M|7| AZ! (21st Century Skills)

2141710l 8t WSS wit XA H5
et ol s A= QAfEo] Z5eolok & ke At
Ao g ST 4= UeF Sk dl ek AR wl=ollA
= 214)7] ~Z =& v)3A ARl (Critical Thinking), &
A58 (Collaboration), £%53 (Communication),
Aol (Creativity)o] A=2E3L Qitt (Han, Park, &
Kelley, 2023; Kelley, Knowles, Han, & Sung, 2019),
B2 AJal (Critical Thinking)e @Alo] ggh £4
= AASHL A= AAsH A ES fIsiA H

Aol AlZto & sto] sjdste= T Uetth
@958 (Collaboration) o|2{gt EAIS AL f1gh 2t
dol| ofe] AFIEC] AL 883t 4= g Lo ut
112, o]& 93] 2552 (Communication)¥} ¥ =
7} d st E3h A Aol QlolAl vk AfaLet
tlEo] 94 (Creativity)o] R Qlet, A28
2A47] 249 N 2= & 15 x| vith

e m{n

2

ol

714k Aol EAA 0 & et 4

A of2] Fofell 2% 1

o] #-g-o] Fasirt, ofof wylzo] FAEZ (problem

solving) 58 £33t 2147 9% (21st Century

Skilly)& 7+ QA viEsh] I3t w50 =A ARER)

1% (Integrated STEM Education)?] 5-QAEaL it}
2B GOt R-2 73} (science), 7] (technology),

(math) ¥}=52 wzu}

4o rz

53} (engineering), 4=8F



H|ZHALT
(Critical Thinking)

s

(Collaboration)

ONASSH
(Communication)

ol
(Creativity)

2AM7| QxS ES flet 2HBEWS

1. 21M17] AZ ollA] (Kelley, Knowles, Han, & Sung, 2019)

I'm confident in my ability to (LH= CHS2| SH=0i| sHEsHE S0l thet RAHAIZEE 7H| UCh

1. Revise drafts and justify revisions with evidence (EQH& X5t ZHKXIZ0]| sl XS HSISHT)),

2. Develop follow—up questions that focus or broaden inquiry (EAFESIS &5|7{LE SISIHAM ASIEE &t 4 Ql=

2SS i),

3. Create new, unique, surprising products (ME1 E2I%0|H Z=2et otst ATtE HO)),

5
12
A
Ho
=2
it
ol
]
do
ro
=
dr

4. |dentity in detail what needs to be known to answer a science inquiry question (|
MO Z AOtof & AFEtE melSiC).

5. Evaluate reasoning and evidence that support an argument (F&2 SIgHISH 201 272 IS,
6. Create ideas geared to the intended client or user (DZHO|Lt AF2XS EZ{SH O10|C|{1E ASTH).

7. Develop follow—on questions to gain understanding of the wants and needs of client or product users (ZHO|L}
ALEXPE HRsALL Blote WS melel| 2l 4 HE/ZMT £ MZISHHD,

8. Combine different elements into a complete product (MZ CIE QLASS ZsH5I] AMES AESI)),
9. Understand questions that lead to critical thinking (H|EH AF1E 0|Z20{L= 2SS Oolalstch).
10. Justify choices of evaluation criteria (Z717|& MeHS HEtsiet 4= QIC).

11. Gather relevant and sufficient information from different sources (2= S26t MEHES CHIH|AM ),

1. Be polite and kind to teammates (B! S2E0|A| 2151 ofl2] UA| CHEHCh.

2. Acknowledge and respect other perspectives (CI2 AIZISQ| S QIXSI1 £2F6lr)),
3. Follow rules for team meetings (E19] 3|9 F&lS 2L,
4

. Make sure all team members’ ideas are equally valued (25 E#E2] 0l0|C|0{7t S55H SQ3ICHs HE 1™

Improve my own work when given feedback (Z|EEHS BIQFS 1 EGIA| Lio| HFE JHMSITY).
Use approprieate body language when presenting (ZH A| ZESH AMX|I0E EESHT)).

Come physically and mentally prepared each day (I1Y!

© 0 N o O

=
Follow rules for team decision—making (El2] SIAIEH £ MHEL)),

—

. Use time, and run meeting efficiently (82X 2 AlZtS 22511 3|02 RISHTY),

. Organize information well (HE2E & H2|BtC)).

—_—

=)

=

. Track our team's progress toward goals and deadlines (212 2H0i| st ZIshAEtnt OfZtAIGHS & X6t

. Complete tasks without having to be reminded (RIS EtRlo| 710l 2|Orel= ¢10| OfztAlst LHof| 2tZ5ict).

a o~ W N

yS|
S|
. Present all information clearly, concisely, and logically (2= HEE Hal5t0 7HE6IH =2|X Q2 HM|A[SIC).

1. Understand how knowledge or insights might transfer to other situations or contexts (X|Alz} E&t240] H{EA| Ct
2 MEE MEE £ USK] OfsHSHTH).

2. Find sources of information and inspiration when others do not (CI2 AIZIS0| ZX| Rét= HEQF H2to| SxY
FHOHHTY).

T

3. Help the team solve problems and manage conflicts (EI¥S2 =2 IHHIE 210 SHINES SHZSI).

4. Adapt a communication style appropriate for the purpose, task, or audience (2, ZtA|, CHAtOl| a2} H&st A
5 AEIUS EE5irY),

5. Elaborate and improve on ideas (0}0|C|012 &3 &FA|ZICH.

M31H HM1=-15




2 Basto] w538k Ao| ofyet & o]4tel AHwt
23 3o dollA 7F2 %= (interdisciplinary/
multidisciplinary) B4 Waich 130t ofuz} AlAY
S} ARlof| Ao 7 L83 = 9= 8-S VI=2X]
= situated learning2 7|HkO 2 317] wfjFo) thd w
)4 Aol opd dANZ EAlGfE 5 Y-S HiEE

Ris
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2t A7) fleide A AR, 222

project—based learning)ol g Q5hct
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ABISSIIR (ntegrated STEM Education)

Ol= ARl

ste) alzA WAL AfsknA) sk vl A6
g ZRAEL )% U BeRg (National
Science Fouindtation — NSF award #DR1—1513248)
4] FRL wot 3% oiskol 4 F ez TRAILS
z2AEolt}y TRAILS: Teachers and Researchers
Advancing Integrated Lessons in STEM®] 9FA}2

E
IRl B3] ofg) BB ARAL AL Wi ZRAE ofBol4E UehbRo] mAle} AT 50|
= o] ohe} 5 ol4o] BEo] 4ol HobSolh & stel ARGUMS S WANY| A S BEE A%
Sl & olAk) THEol thiti AW el welck 2016-20199] A TRAILS 102 Qlejofi}
Ao g 7k pitE guuAlEe] dEste] L 2AE nSshuwEo] Arlsklal, o]F dx) 2022—-20257F] #
£ 4 Al o] FHE, 2 F T ool 3 WEI Qs TRAILS 20 nle] Al 2o (559
mAlE wglo] oo ZwE, WA ko] FRHOR  9kKo], FARAS, sletol)el A T ol A
Sqlo] ofoiA|n, Wao] uheby ThEo] ThE SIS 1 9t (B 2 W)
2] 45 R} gl AaspE s, o] TEAEL Bl o= ot HET 5 G W
WA S BUHO R WATS o] 42}e]  § ZRIRE ALt Slo] ke, 2 Aje) X
A WA R AEhs 7= Al Ao R ugol of  BAdS skl AHilIt AAIE AA AR, et
it AR dlo] Z2AE 7Nk ARt A, thEsAY 5 A9 ?‘;’é"ﬂ S A siEe ot
o] de] Fagol AdE o Qe 7hs ol A ¥ Sl A Ao ¢ Sl s B 7181E Alsdi,
UATAL HRIe, oo l%"ﬂﬁL of 4oz Aglgokw Lz IOo|A et F5T Uﬁﬂ IR
o] FuFoA ARA o R AP J=A AHE T T RE, St (BEshHe 7]EEet WAL
3 o, FA|AQl ARt IS st AS o] Rol AiHelTedt 5% wYe ZRAE
St als @AY A8 7Hs /S AR AL S HA 02 (project—based) 1 T4 7F2AA =
<, olE $’t FH e 2 257k o SRS AR
<= ZEIH| WARSO] A7HE sl Edle Wt o]
H 2. TRAILS ZZHME AlHX|H
| a7zt | Asxief
TRAILS 1.0 2016 - 2019 Indiana
Year 1 (2022 7t2 - 2023 2) 0l= S5 527t X|H (Colorado, Kansas, New Mexico
TRAILS 2.0 Year 2 (2023 712 - 2024 =) 0j=2 ML XY (Colorado, Kansas, New Mexico)
Year 3 (2024 712 - 2025 &) 5teto| X< (Hawaii)
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Knowles, 2020).
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Content Inclusion Integration

21MI7| QLM SISt AHSTIIS

O| o
T [=rSY=Elcey

TRAILS 1.00] 238%= & d4A= wA=o] &
AR o7 Y MYPsts WA uhet Adlgghus
AG WAlo] Al 7HA] RE 2 vepdths 2SR
o & %9 W Yrof et vh= SR/EE 2
4 (Inclusion Model), ¥ g5+ 22 (STEM content

Content Integration

« Content integrated in one
classroom

e Domain teachers
share from their
« One domain expert teacher dompain
adds one or more additional
domain content to class
instruction ‘» Domain
knowledge learned

 Often called multidisciplinary in one class is

* Content shared across
two or more
classrooms

o Students act as

4 | experts. sharing

important.
knowledge
and skills needed

eexchange of
information by
classrooms

teaching shared and used in
another
- - CHE Tt=9l WAHSO|
St WAPH St A (ERHEN T A0 4o oo T
A2 7t2RI Sack
2 Jj2xic}

BEstol 49 (m2
20| SMES ot

g8t m2HE Y

2 22 (Kelley, Knowles, Han, & Trice, 2021, pp. 40—41.)

Content and Practices Integration
(Transdisciplinary Model)

o Content and practicesare shared
together in a community of
practice

o Knowledge and practice informs
processes

o Science inquiry, engineering

design, and computational
thinking are informed by
integration (Cross cutting
concepts)

INFO. TECH MAT. PROCESSES
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integration model), 23} wEE g3 w2
(STEM contend and practice integration model) 2
ohoFeh o] e ERIskyIt) (G 3 ),

55| Al A =d (53t & 5% 29 - STEM
content and practices integration model)2] S=4| 2101

5ol 35 m5e) A9, Weletg /1Bt dol ¢

3]
7| 3 o] HojA] ol L2 EERQlE AHEA] o=
e IgollA Astehg e AsHYl F 8 4
&, 71E3e e e ZREERIY] TA I 2
7Fe, AR5 5 1eiste] A= Bt 719 A
Abo] ofd 7)&g F oA AfaLe] Adolets T
O] B AAE s "k A wAape] 7ol =g}
SHYE 71| Felat &%) F8sH "k (Ad 1 3=2),
o2l ARt Aol BES 21417] 71E &

ol oAGA SHA FFS A=Al gk AR AL
S B7tol| ofstd, 2"lgetuso] SHYEA HlEE
AR (critical thinking)E ZHA st=d| &4%el &
7} o] ZHEQlct (Han, Kelley, & Knowles,
2023). @<= W8S A RIEARTES SUSS= S

ARSYIEE YTl AnE BAE sk 32

£l
e
N

A = Al

P9k ofyel, 7|t Fote] HuE AHg NS
Z2EE] Y IHe 8l AR 2 A sl WA
S ARSI 0|2 Hrsla AAlsts S AR =
Stk ofgRl 7]sgsk YRl A7
Y52 vz Az} (Critical Thinking)#} tl&o] &
59 (Collaboration), %52 (Communication),
9|4 (Creativity) S 214)7] 7|&6< £32 02 gHofst
T A He

o=l A AR Al dtasg WAS Odie
W5 Aol AgsPl= HAl drkes XA = Qe
Tk 2025 A =9de fIRt HAIA 24 2y
AE 7R =9 EQlo] gt AtEol ZleYEle] $har, o]

S

18- AMUZ

S o2 o9 B ) AUSTLE SRANES
arftol A5 g Bl AE THsT Yers Hent
WSS WA WA 5] WP Aggsol
4 4 gloelel Wit 3, A4, wRA, o)
314K @9 718 5 AR dee Bl mAbEe) &
YgTLE A A4 AL oly] I 0§ T
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