2020 2023

STEM

A Fundamental Research about the Curriculums Dealing with the Cross-cutting
Concepts in STEM Education

Saito, Tomoki

3,300,000
STEM 15
12 Inter-disciplinary STEM/STEAM
STEM/STEAM STEM/STEAM
STEM/STEAM
STEM/STEAM

The purpose of this study was to answer the question, “ What analytical
frameworks have been associated with cross-disciplinary concepts in the curriculum throughout the
history of science education in the United States? A review of the literature throughout the history

of science education in the U.S. revealed that cross-cutting concepts have been historically linked
to “ processes” or "attitudes," which are the frameworks that represent the students who are
dealing with those concepts. As the result, student®s 15 behaviors and 12 motivations for STEM

integration were found, answering the question of what can be taught in an “ inter-disciplinary”
STEM/STEAM education.
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KENCBITAEBOBFEHEAZ o H— R TH D [IREACEE2 A Z o % — K] (Next Generation
Science Standards : LA T NGSS) (23T, fEBAEEAY 72 E& (Crosscutting Concepts : 2L T CCCs)
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CE (AAAS,1989) 75 30 4EICJE - T, CCCs 282 Z % THFH & DA AT
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PN e h RN
T, INETON)FaTZhEBEOLIITHHTLIZH BV Finley H (2011) 13X, g
LR B Cd 5 Earth System Science (MUEKS 27 AFF) OBV ¥ 27 MEKRIZHT--
T, TONIIRRAA &, Z O TR MR e & & LT CCCs ZH»> T\ b. FHIE, BEIC
Finley & O H{EZ B L C, FRRICHEAHT LW B CThHoTmBREHBE DA X X — RIZA LR
DNl Ir &, Z D FALT CCCs BN E I Wb =Dk LT,
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Ro T TRAELRND,
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BELRSTEMINTE D).
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AR Y, CCCs 1, MEDH U X 2T LAOHF THSITHMFASINT I o272, THFIZHH
IRHRRE R LIS, AEDRHICHOT D 2 EE SN TEZ) (NGSS). 0=, 9 Lo
RIL TRRICE N OEWERICE s TIBBOERE XX H b D E L THRIEL TX 720, T
WEAEIZE S TE I 2o TRV (NGSS) D LR TND. ANFR TOEZ G Lz
B, —iORBEAEICE > TORIIETIERL, TEDLETE L ORI & > TR B &
LTCRENDULENRHDH. £ T, KFIROEKINLBRINE, CCCs BN ¥ 2T LAEERT D
DI &, N BANTHRATT D 2 & T, STEM FEOfSHiA L L THET L2109 5 2
ETHD.
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2—FNHHRAR L E 2 —I2L Y, CCCs EOFETH U F o T MTWE SIS TR 72 Pt 2
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(1) JEE S ) 72 SEIRAE T 0 22 B & ol Iz D T
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% 1. NGSS IZ oW HETFT N DEE

SCIS (1968) Electricity, Gravitation

SCIS (1974) Models: Electric and Magnetic Interactions
SCISII (1978) Modeling Systems

SCIIS (1978) Scientific Theories

TMMW Modeling

TPE Model

GEMS “U—X Models and Simulations

Educating Americans Making Connections between theory and Practice,

Building and Testing Models

The engineering advisory committee Modeling

g Social & Behavioral

2 The Physical Sciences, Information Sciences and Engineering

. Technology Electronics
>“ Biological & Health Sciences

Models (Physical Models, Conceptual Models,

Science for All Americans Mathematical Models)
Benchmarks for Science Literacy Models

National Science Education Standards Evidence, models, and explanation
Next Generation Science Standards System and system models

(2) TEBAEWT A 2SI £ 2 2 TR 22 s 2 & IRBEAEED H & oo fliH Iz S\ T

CCCs &L BtRT 20 Hra07esfis & L CIE, 7'V % =7 A SCIS (Science Curriculum Improvement
Study) DN S T VR, HHWVVET BB RAAF LV ANH 72, ZDi=8, CCCsliE [T utk
ZFEMOME] & T, b\ib@é WA LIRS T v 2 LR T 2 HHA & L TRAZL TV D
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Science Education Standards ) @ & 9 12 TE# &3 245 & 7 = & X (Unifying Concepts and Processes) |
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EHERLT D Z L bdboiz. BB NGSS (28 TiE, CCCs [ZHUMT 3D 8 Z AT 2 Mkl
D—2LpoTEY, Mo 2% 58O L 72 2 (Disciplinary Core Ideas) | & [F}5 & =
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REFFRSIICARY L, SCHE CEEE 2 #4 G 2 O TE AL TN S,
K2 KEDOH) F=2T b - HEXEIORES NI CCCs 24 5 HEAEFEDH b
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Collaboration : F:[d] Exploration : B3 Understanding : FfiF
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LENTIHIREZD 2 VWHWLNEFEZ LTS —HT, XEMTIT—HMARRENA L.

BSLIZH. 54, NGSS &4 L TW5 420D CCCs TH 5, [Constancy and Change & Stability
and Change (THF M « Z2EM & 281k) | [Systems & Systems and System Models (3 A7 A & ZDE
/L) | [Scale & Scale, Proportion and Quantity (A7 —/L « A7 —/, El&, B)] ©IH, VA
TAHAEZDOETMZONWTImLEICHBEL TWOIETH D LFRFIC, AERZEZ D > Tl
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KREL EboTomE LTlE, 22— R [#% (Observation) | & & HITHINNDGEN 0 & 72Tz
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(Explanation) ] 74 (Investigation) ] & L THiGIN D5 TWD. F1TH [FHH) 12
ELTHEDNDIRBEAREO S OO X FRRKE .

PED XS, RFFEORREIL, CCCs (ZBE L TREAENED I I bbb aT5HL%E
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