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Northern Arizona University, United States

Jin-Ichi Okumura

Abstract

The Ministry of Education, Culture, Sports, Science and Technology recently began establishing a new system for improving
the qualifications of teachers. One of the measures of this new system is to reform teacher training at the university level. The
Ministry also asked universities to improve the contents of the teaching courses so that they can acquire the necessary practical
coaching knowledge and skills in schools.

This research describes the process of implementing student teaching methods in the STEM teacher training program at
Northern Arizona University, in Arizona, USA. STEM education is a learning method in which teachers lead students in
exploratory and practical project-type learning that crosscuts many disciplines in the field of education. Due to these findings, the
use of STEM education methods like these are important because they allow a more practical, hands-on approach for student
teacher candidates.

As a result, a recruitment course was established, and students were given the opportunity to confirm their intentions as to
whether or not they really wanted to become teachers through training and experience in a school environment. In addition, a
student teaching program was set up that could cultivate practical leadership while learning step-by-step experiences in order to
link theory and practice. At the end of the course, 80-day Apprentice teaching was offered. In this apprenticeship it was possible
for a teacher candidate to experience and learn about teachers' work in general, including not only subject guidance but also
student guidance, class creation, and school management, et al.

The results of these surveys in the U.S. were considered to be helpful in observing a way to implement student teaching

practice in teacher training program in Japan.

Keywords : U.S. teacher education program, Student Teaching, practical coaching knowledge and skills, STEM education

1. XKE STEMZHEEROER

KETIE, BFREESTFICH VT STEM (Science,
Technology, Engineering, Mathematics) ZEciiEniie
ITL TS, STEM EEMNERE TR, Nt 74
T 4 DN, KR, € OMOHIKOFEK Y — X —DFEAL
DIRENTND (EW - O, 2017 : 27k - g%, 2017).
KETITEOE W STEMBEDES KD b Th 0, K%
DEE IRV TH AT 72 F2 R 72 B #7
PATOI TS, STEM HE IXITH - AENE b DOEAENE
ROE ST LR R L, FORIZHT TH
BHEWT D> S BB IC B 7278 2197 5 FEGFIETH
5. OO HEDRTE FIEO— O LR R
(Project—Based Learning, LAR& PBL LH&d) THAZ &
MR EFNTWA (Harland, 2011 ; Krajcik & Shin, 2014).
HAFEOERN 2T 0 v 7 ML DI E RN IThN
% STEM “#E Clk 7/ —7IHE0FHR = C ORI S
W2 XDk 2 R KBRI 72 FHREZ 1 5 72 © (Bybee,
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2013), STEM #HEIZIE, Hx 00— T DAL E~RLT
EHMENNRRDOHN TS, STEMHEFEK BT
EEHISE A2 ERT A7 0 75 AREBENTNDS &
ZEiohb.

2. AFEOBRD

KENCIBIT S STEM HEENK T v 7T KON T DR
XX HEbHDN, BITHAEEETLEDTERLLE
Wilson(2011) I < RAZ ENTE S, KETHEHIMNOM
HMARD b TR Y EC X 5 BT EANICITIFEEL
7228, Wilson I STEM HEFERIZHOWT, KFIDIE
1200 L ED T 077 ABRFIEL, 130 BLEoREL—
LR EBRBOEANT 0 ST ANFEET D LIBNT
W5,

—JF, BRTOXREOREHERLICET 23T, 4
KEIZOWTHAE « ML TV A5 EM(2006) 5, %<
RoHN 5. STEM ZEBAIC OV TIREAT (2021) 23 8E L



TS, LML r 77 AeEOBEITREN TV,
R FEY (FEFRY) OFMTEOFEMFITRE SN
TUN720,

FEFS (2006) IZTAAR L AR OHE R AL, T
AV AOBEERLIY ¥ 27 LT FREVFEFEY
L& R REY - HEEA KL A B FERIZIB W T D R 7
DEBEIT), PADERNRFZVOV~BITLST VLD
WLTWS ZEEZEMLUTRIFSN TS LML T
Wh. 2 TARETIE, STEM BB O EBMNIRE HERKIC
BHELEREZFOLEZZONDKEOCHBRR T n T 7
LORHERELIEEITER L, ZOFEMFIECRY, Blsl
LEofEGEERE L., /—F - TV Y FKF Northern
Arizona University, PAKE, NAU & &9 OB F#HEFH
+ % —(Center for Science Teaching and Learning,
LA CSTL & W53) THT AT D STEM # B (R - &
EFED STEM - BHF - T OHE) B = — A DEHEE
HF2H (student teaching, LARE ST LBET) & D% E O
EraEdo.

3. NAU lZBIT 2 BB EROBE

NAU X7 0 Yy Mo 77y 72y 7HH
(Flagstaff) \ICMLET DML KFTHD. 7T v T AL
7 WK EWI D STEM city (ZFRAE S #U7- STEM #E Je a2
M T& Y, STEM#HHE A5 < HEfE STV A NAU TiEK-12
FEDHMEBBRBZIT>TWHN, K5 FEOHBEEMRIT
HE S (College of Education: COE) Ao TS, —
J7, 6-12 "FAED STEM- B - B BB R UL BRI - 4K -
H AR R 52 (Col lege of the Environment, Forestry,
and Natural Science) NIZ CSTL ZF%E LIT-> T\ 5.
COE, CSTL & biz, 7 U VTN THE—, BEERMBE
##%5= (The Council for the Accreditation of Educator

CSTL (® Professional Education Program (PEP) : "NAUTeach"

Preparation : CAEP) WO 2FEREHEHE v /7 A
(Nationally Accredited Teacher Education) DFRE %%
FTW5.

CSTL RERLTWLI2HEBEER T 7 7 T &
(Professional Education Program : LR PEP & W&4) 1%
NAUTeach & 4T 530 TU 5. NAUTeach 137 4 A K2E
T STEM HEBEE D= HIT 1997 EnSEIN TN D
UTeach & VY9 PEP ZX— A& & LT\ 5. NAUTeach TIZ,
BEGG & S - (ABRIC K VIRVWEREAE Z ik B
(Science), #ff (Technology), TL.%:(Engineering), #X
% (Mathematics) Z @l L 72O EEFPE & BF - 72 STEM 4y
BOBEDOERMNTEDHE LTS, ZLTHEELED
FAEITZMARO BHICHABTBRLGERN TE, HOHEE
ARTEEACEELHME T MBI N TED
LM E Ao TS (NAU CSTL, 2018a). BfE, 4=
KT UTeach ZERH L CTWHKRZIL 46 KRFEICB XI5
(UTeach Institute, 2021). £7-2FET3R224D T 1l
T LFRRFEAZERLTEY, 2K THEEMD 20%5 <
B LT 5 (2012-13 4EHE) RIS, UTeach BRAIRZET
(% STEM B 40%E<HMLTHD Z & braEh
T 5 (UTeach Institute, 2017). F7= NAU CSTL TIIH
200 44 @ STEM 2B & Bk L (2011-2018 4£FE), 74% D75
EAEDBRCEE L TVD I EBRREN TS (NAU
CSTL, 2018a).

4. NAUTeach DFEFE L NE

NAUTeach & 4R 42 7= 121%, RS EITE— YR
H (first major, L& FM SBE9) NIREL TEB VL FM
DT R =L DEHK - MW H Th % Z L%, 30 H
AL EOBHMZREE OBEREOKENTEIND.
NAUTeach DFEFEECHIL, 52 STEM #E D =— X8

Recruitment Courers

(VIn-—p A boa—2x)

ST AM Education Course Sequence S
(STEM #HE a— XEeH

ecialized STEM Courses

CRBHEL 7= STEM 1~ X)

J—i—

E Stepl: Inquiry Approaches E
to Teachin

Perspectives

(Ba - B

i

(el ~ DB L) ||

Mathematics and Science

Knowing and Learning in

: | Step2:Inquiry-Based ] (FHEFLriFo
: Lesson Design_ _ |[: Ju5E b R)
(SR ERITROKED |
1 1 Function & Modelin
------------------------ (BREL T 7LD
Classroom Interaction
(REHRTEET 258 (BEETOHEZORY

Y (FHE.EMH))

Research Methods
(BSE5 )

E

RIIEE)

Project- Based Instruction
GRSy

L Above Completed before
_Final Practicum
(FHRBOEEFORE TICET T 3)

Apprentice T eaching
FEE=ER)

1 NAUTeach BV % = 5 LADLfEM (NAUTeach Student Handbook, CSTL X v Fio&hn4E, BAf, 2021 kV)
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EUTa—AFESNTNS (K1), 2095, ST HOFEEN
BESTOBOIILL T OMETD 5.

4.1 YZN—hKA2 b « 23— Recruitment Courses)

AT w71, 20 2 BFEITTHIENMTONS. Ko TS
LB EOFERBE % RIE 3 REEO & 5 4 COFENRSNATRE
7o NFHREIE (BRFHRRER) L 72> TnD. OB L V8T 5.
NI T D 2L TH .

Step. 1 : ZHI%~DERIEAIEL Y #H.7 (Inquiry Approaches to
Teaching) (TSV-101)

Step. 2 : ¥R 7 AR 2238 o 3% E (Inquiry—Based Lesson
Design) (TSM-102)

Step. 1 Tl 3~6 FHOI2EREIEIFET (school observation,
VIR SO W) 73 SRR & SRy 7344 (lesson plan, LA
W LP LI VRN ST AVE S THRY, Step.2 TET T
8 SHEED S0 78 2 K] & I3 OD LP VBRI Y ST V& FEAL T
5. ZOStep.1, 2080, STHBRFEICLY, FEIEI~D
B L BEFIOWTE R OB G 2 HD.

4,2 STEM #FE =—REHI (STEM Education Course Sequence)

AFROAEERAFENRE BITRD H 120, Bim & RO
HIPECE B USR58 2000, RBRICE A= T v A%
—R e L7 7= LD HENE L BEFOFRDOFEIT
K DHOHEATH.

« T8 LR OFEE & 278 (Knowing and Learning in
Mathematics and Science)] (TSM-301/303) : ik LV ik
T5. HxOFEa LT args - e L BT CORE T
DRRINOIaRE BSZ L OEFREERT 5. 2 L THEARR
RED IR T RG2S O TRBRAN 255, i
SETRUNT 10 IS (600 £9) DEEWSREE 2175, Z0FH
TIEFEE AR OV R AR E S 51T 5 (R
AR D).

- [BETOHADRLY I (FHAEH) (Classroom
Interactions) | (TSM-=350) : ZHE TOREA I E L DLD ERLY
(FHEAER) 21U C, ar T VBRICEREZ YT, SE8F
TR E R A ST 2 1= b DB - FHH 27 L— LT — 2
HRS HSHICO 10 RO SO & 3O LP AR ONST
wEe.

- [FRERRAFEE (Pro ject—Based Instruction) | (TSM-450) :
AR Lk Yy ML Ui, B %=
7 LB ORI R A E AREENRR SN D, FAITT
Tl NEHOBRSETEA B L, ST T ST 29 LSy
Wrd 5. EEFRET 15 BRI SO & 5 RSO LP MER& ST
Ete.

4.3 BHIUE U7~ STBM =2— X (Specialized STEM Courses)
KN L7z STEM =t— A G, STEM ZEIT & - TRICEHE 2%
BT Y OMHGRE R E R L, SR O B
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7. GEREEARE SN TS, ST NEAMEESIEE 2o T
DB TR,

4.4 #FEFE (Apprentice Teaching)

ETCOFFPHERRIZ, FEROF (PR E IR C
B FE (Apprentice Teaching, DAMEAT LB&T) 380 HIH, 3
MSID. FREWFTO AT 24T 9 7DDk S L LT, PEP
DEFRHEE ORI 28987 v 7T LOBNITFRDOTE T3
HZ &, NAU CTORER - BIEDOGPA R 2.5 LLETHDHZ L, T
U N E FHE F1FE M (Arizona Educator Proficiency
Assessment : AEPA) F 721X EF R4 National Evaluation
Series : NES) DEFMREERZ SR L T D Z LENEREND.

5. HER = — A NAUTeach) DIFENFERE
5.1 STERREOXIGHEE

2019 AEFFH (spring semester) D 2019451 A 14 H~5H 9
AECo 16 @RIV CIiSh T SO, ST 5 iniliEs, &
A —RB IO EOF A A TG Lt L, K7
TORHETIE, FRT SO, ST (BT 2NAITE R L TREENE
DFEFEEIToT-. E-FEEROKE « #HYHE (cooperate
teacher, LARE CT LBET) OFFRIAAST ST OBIEGRAER OVFE
a7

TG U2t SRR R LI d. U2 e— b A
ko =20 TM-101 & TSM-102 | M DL E7p > T T
RN ENRRNE HEUE L TR CEEEN 27 > MERESIT
Y

F7- 3N OFFEREIZR(S0) 3] (observation week) &, 3
MO#E FE (ST) ] (teach week) BRI ESINTEY, H
PR} (M %) DFEZEEORWFLRIZEIVIROVT, HiNoH
TR EAT D . TM-495 13, IT—ADRZITRESNT
WA AT LR TEBSNAREZETH Y, REFHETH 5.

5. 2 FEEED ST ERMRILOTHEFER
5. 2. 1 TSM-101 : Zd5a~DERFIER Y #17 (Inquiry Approaches to

1 WG U7HE L SR (R IR DBER G TR
W3 BBED 1 BDORERRZ Y. F7BS M CfThh
S0-ST DRI E E 20 )

S| | e | o | | B
R " . N
va Bl by by A
1
VY700 qewaor | 14y | 2sm | 2l | o2 0w
— A v
b
T-102 | 754y | 240E | 2@ | oL
A
STEM % | TSF350 | 904y | 36 | 4 | 88.9%
Ha—| 1450 | 754 | 20@ | 2@ | 93 1%
ABeF TM-495 | 904y | 1008 | o[ | 100%




Teaching) (VZ/V— KA 2 b » —2 Step. 1)

AR 14 4 (RE 1 EADT-O AN ETSRE) , BEI33E -
Blpo 24 CHY LV,

ZUCHO 2 WM OREITHE X0 E SRR
(ProjectBased Inquiry, LAKEPBI &W&d) S22 iAh L 3iBAA
Tz, BHARIRE T, T~y o~ U—fEfR) &
ONEARE—FRARISET 510D 250 PBI 2MThiviz. #L
TIREERICHB A Y o H— FOBREESC PRI ClIZRy s &
DHBIZ OV TORE LAV Tz, $72 218 HICX
AT TE TEE O S0(S01) 21772 (LI, 1[EEO
SEGEAIE - RIS A S0, 2[RI % S02 DL HITET).
VEERFIRL B OIFRTEIN B 20> Tl 0 35 R AT D0 A0l
M B D720, 2 HBIZH=5 1 A 21 H~25 HIZEHET
SO IZATE CT OYA &2 BT #155— k (observation seat)
ERFHE AT D Z LI > T £7220 S0 DB CT
& LP DFETHEDEEAT, RO FEFHIN IS - 72 BT dN
FITHADNTLP OBZENAE DG L.

3~ 5 HDORET1EIA O LP(LPL) OVERAM Tt (L
M, 1[EIHOLP % LP1, 2[EIE% LP2 DL SHICKT). ST L2
~3ANDITN—TTHTOND T8, FHAEOHMELH ORREE
DZEXWRINEL LR/ L TI/N—TIMEBN, FELAVVRAS P
MERR STz, E72 53 BT R L Ol FEE S,
BHVD P IZOWTORERSSESZH LAE-720 Lz

6IEBEIZ2[EHD S02 ATz, I N—7Z LIThERE
FHRAL, SO FBLTNCT ~D LP1 DA T, CT DFFETLPI
DIEEFEI TN, ZDOBRRFHEDREIC LY LP DIEIED
1708, FERR LT LPLIZRFZEE & CT 124 I 1 Tt s
7=, FLTT7HBIZPFRETLPLIZE S ST (ST AMThohr- (5
B1) (UK, 1EBEOST % ST1, 2EBE%AST2 DX HicFk.
FBEEIT 3 NN | R OBZEN TIHTZICFHRRY,
B, #lg2 - SR a s Tl T o7,

S DI TITRFHE - CT o077 4 — K3y 7 k%
fii~C, ST1 DRV IRY LUEEITOVWTOE LAV D THiz.
F72 LP1 ZE 2 72 LP2 O Bth Sz, = L TR 9HA
123 S03 23 Tioi, HFHHRNEEN D LP2 D7 R/ A%
HHA TN,

10~11 #H TLP2 DFERLE LP3 DIFREABIAE AL, 12 BT
LP2 ONZT ST2 2Tz, S 51T 13~14 B IZIE ST2 DI
ViR & 1P3 OIFRK - BaEnMTioh, 15 BT ST3 ANERiS 4
7.

BAEED 16 11 B 11 35#& Bk (Final exam) & L CH#EDT L
BT —a ML ARERFIM TN, ABECFEALZ L
SOMER U722 LBV T ORERIM ThONT-.

5.2.2 TSM-102 : BRFTEMAIEHDFE (Inquiry-Based Lesson
Design) (U Z/—RAL bk« 2—2R Step.2)

EPAEEE AL 4 BOPEIR 20 4, REFEEI 21 4) , B - Bl
D 24OHETHE LV
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FER : EFXTFHRORERR, ARIRFHD)

1L T8O 3O TILIGE L 22 (BE Lesson) | ISTEM 2
B DT (engineering) | =7 /UL (modeling) | DT —= 2D
W TIRBRSOR R A 28 2 72N AR R TN, 4+ 5
W A OEET 3[EYID LP ORROHHEE 2FAETEZ, K
BE T ~EHENz. 6- THEBIC2ED S0 pFEtish, (i
T CT 235 P ITDWTOT ¢ — RNy 7 pTohz. Zhas
(7T LP ORI ERATENEE L E10i LP RARDRMEE AR
EL, B CT ~REHEN-. THEOREET ST 21795 2~3
NDTN—TPESH, THEBNL I —TZ LI IPI~3 (K
MTOIZ(BE2/) . ZOHED LP TIXE7 Uk T3 o
FLEBTH O3 Y N X DBBBFEN T N—T T L IZERE
Nz, K70V —71% ST THODEMTT V% A—h—F R
(maker lab) &FHIIL2D TA/EE TR LT-.

9 BIZ LPLIZ¥R-C STL BFEE STz, STIE2~3 AT
N—T"T, THE, #hBh, B - AL TITO A, ST B
ALTANVE - TUTHORU- G TSHH101 LS TV V-, DFED
TSM-102 CiZ 3[ED ST D H B 1 [a3E— N7 A CE
Sz, STLZOKRFOEZETIE, IRVIEY EHENLDT 4 —

R 7 % E 2 T LP2 O - &AM T4, 10 M EIZIZLP2
DRZTST2 25, 11 3 BIZIZ LP3 DPNAT ST3 A8 3 EihEk: T
ST 2Tz, 12~15 B ORFETIY, FFEDT 7r— ME
ROEFFENEDEL, STOIEVIRD L E L, P DEIERL
# AL H— REOBENDELR, L—T7Y v 7 LT
OUNTOFEENITONT-.

BsE (16 WE) 1L, FHEOF LB LT — g LA TOR
KBRS T S A7z

5. 2. 3 TSM=350 : FHE COHEB.DLY BV FHESER) (Classroom
Interactions) (STEM #E =2 —REF1)

AR 22 4 CBUFEI 12 48, FIFRRI10 4),
Bl - BEA M L35 24 Th o7z

ZDFETIE, MDOAR ' — RIZERE D HRONEIED)
DT, FHRECE Z AL ZefIEIC SOV TOFE BT
T Bl TR A~ ORNE, W DR,
ADHD DAFECHRGEE ~ D%, MR (DI6) DAfE~DRS
Jin, PEEEESERS SNS OfFFIC W TORERA T4 v LTl
T BRIEA~OMISETH D, TS OEREIC W TR R
=238 (ProblemBased Learning) &3 & L7=5AEMDEE LEWNT
K DFEMTOI TN, EI-F 5B E —SRE Tl VS

[LEiEEED



i 4 3 |

BE 2 TM-102 D 1P VERk(ZE) & TSM-350 OREHREE (f) DIk T

(Fnglish Language Learner : ELL) oF Dff#E ~Dxts, A&
R L D BNEOEN~DRSR Y, Rl SNASRFEEIC
B CRIE L 722> CO DT DNTH T 4 — MMl
TN TV, HEICEET AIEHIC OV T HEEL <HAR
1Tz,

LP {ERES KON ST 1, 07 BN TITHOIV TR, il
ZNETNTE (equity) & 4 (equality) (IZDOWCEDT —~ %
FFENRD, ZOT—<EREVIAAT P ZER L Q= (5
H2A). STid 2 DI N—T"T{TH05, P IHEACTIER LF
ERAFDIP IHESTST 2170, b ) L AIE#HEE L.
SOVX 18K, 15-16 JH & ST 2475 9 -10-12 JH B A FR< o4
TORIZ 1 [EI( 1) 97t 10 [ER T,

ST DRI ET AR S, SREHRIZ L ARV IR 25 13~
1538 Bl o, I3 A LP OREEoREEd20i oT
— AR LI, SEMHEORA > N 2R DB POV
CRRIC DN Sz, FOWNEEREDT v /r— b Dy
WifERA BN E 2 C, L T —=IT oW CFAR L CRlRaMT
bz, V=71 v 7 B AWIZEMETECOWT B3R - B
M Tz,

16 W B3 hd&aBR e LT ST 2k 2 7= BT, 52k T—
N TOVWTIERI T,

5.2.4 TSM-450 : FRREEMAUEE (Pro ject—Based Instruction)
(STRM & =2 — REiF))

RO PR 54, BIFHA4%) | sREHAEE X
Bt - BERA L35 24 THY L Q.

COORIETIY, BRI STEM B DS O AR R
TR - SRR CBEE 2 BGOSR B B T
PR SIVTW, T, £7, Nl STEM 22007y, PBI &
1D EEDBR A FO, FREZ AT PBI 12 K 5 STEM #2645

BH 3 TSM-450 D LP 1 (Z5) & TSM-495 DFEERECTOIRE (F)
DI (FEE : FRISEEERORIE: R L5520 CT,
BENKEEE, BENFEESE)
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T Uiz, 0%, PBLIZE D P 1EY 24To7-. ZOMIETIE, [
F A« 2= b (Class Unit) | EFHIN D FAELE TERT S LP
&, MEA==> k(Individual Unit)] &ETHAEADLLO
M DFEEDriving Question) IZL WIERESND LP @ 2 FlfH
D LP 2R L= (FE 375) . S0 16 #H H 255 < BRI 1
(1[E) 9>, F15[EHTHNZ. SO DB CT I LP O « FH#k
e EbiToT.

ERAEDE BN AW T O T U — MM TOh, 0
FERAEE X T 5 HBOBEET, FERBDIELEWNILY 7
FR-a=y O IP OF—<IRELT-. 1P 13T - Bl s
U — RISRD D FE B ETIAERD Ny I BT —< & LT
RESNT=. FLTHFAELB TSSO LP ZAZ A — R
EESEZ TR L. 79 A -2=> h® P OFERREIATLT
A= FDLP O STA NSBIA LT, FHIT T A
o=y NTORBRIFENAEEAL, £/ 7A-2=y b T
VR S o TeBERHFIEEZEA A= SO LP DFE
KE{To Tz BIL, FEERE T/ T A 2=y b 1P
VERASBRAMEND LP {EV IZED SR, FIEAD LP 1RO
WU D8ORS T A= hD P {ERICAENS T,
AT LP YRR 2 A A ARER L 7S B e i O e &
PRBRAN 22 AT ARAMT 2o TV

1238 FC A Gl L7= 5 H WO CT D4 CORz2Em A
TST ATz, B DREEM T L IAGEEER T2 2
~3HDITN—T"T ST #fTo72. 45 ST FEhii H OIGR%IZIL,
KEFE-CT %732C, ST WA S H S -EREOER
A LRPESIRED I —T ¢ 73R STIZMF Tz, 13
~15 B OFEETE ST DIRVIRY & LP DIEIEED, @iED
T MR CT HDT ¢ — RNy 7 2 E 2 Tz, &
TR CEONEIIEAL= Y RO 1P DIEE - deE~EHS
7=

16 ABICEHGABRE LT, A=y FDLPIZONT, &%
DS X ARET TN

5.2.5 TSM495 : #H EH & I J— (Apprentice Teaching
Seminar, AT)

AR 20 4 (BT 4, BYYERI 13 44 AR 1T 4,
I TA GRE 34, BEIL, B 14 - BER2405 34
THY LT

TN ETZIT B 53 TR L 7o IO P E 72 L © 1573
(semester) 53l 7-2% 80 AMMD AT #4795. L ClREARER
DGR KRR TTA L T A > Gabth© AT 2 LT
BEA) T 90 43D KT O ¥ (Apprentice Teaching
Seminar) IZBNNT 5. KFEOFETITTEE L THENLHEE
BRI OHE B R OME - FRK, EFEN M Ih, KF#H
BB 2 BRI 7 R AREN. SHITK
FHEN DI IEFEEOE & FHREOMIRO T DT & HEOiL
BN v o7 QA= Y == N v e s K A By et )
BZALTA L TRHL, RFERENTIUSKILTT 4 — BN



7 DEORRENERRIN AT T

RFBEIFEEITT DR L LT, BFELBMIIR-hIC
Bl 5 (BN IS5 T & BRI OBEEBIES - FH - 52175
1[5H (first week meeting) [TIRFZHE & FEEENN CT DOFFEH]
BRI, TO% 3FEEREIT-72. 4~5HHIC2[HIH, 8
WEIZ 3[EIH O (mid term meeting) 2M Tk, EEEDFE
SE@IER S - FREM TN, SEEOFMHRETIE, KE
HE - CT L bEEERICACONDV—TY v 7 CHRRHNZ
1TV, ZORMENEZ FUCIDR AT LT atT o7, 40
HOzhRIE 12~13 ¥ B [RREDIEE T, 16 MAIZ 5[
H R4 (Final meeting) 2MTH4, WML, V—T7 V7%
W IRHGHI & gAY TN (BE 34) . EI- 56
FEHAE CT I BORIFIC L 0 BIICRiR - B85 2 L B AL
.

AT TIEFAEDRLP 1ERK, 60T, V—7) v 7 %73
i, AEREOVERCTRHMNSE, BRHEED 2 TIZ I D15 4 B
HOZARBRTE LTz, CT ~OERHE S, FETFmA T
TEBRDNE BT 72 STEM A OBIFEE BRI AT 5 728, =i
AFURIOD CT ROFHE » AR & > T BB B 5 LD 1 A
VN ES. FPAESOBIREN O, Ak E O AFEIHR
HELOMERS? CT DAEFERIRGEE~DH LS, FCOHEERMD
NEBHROE 72 L, BHIFEE CRTIUIN B -T2 &
RS ENTE R EOBRNEINZ. A2 a—1LT
A, AT ORBRT, ZEDHHDORIES iR L= 1CH
Tk S PRI CE T2 L§E- TV,

5.3 BHEEITISIT B SO, LP VR, ST DEEF DL
NAUTeach O ST | 3BT - R CE 57 0 7T MRk L
72Tz, FRREECISIT D ST ORI A 210 % LD ORT
PR LV ZilEd D) 7 )V— R A b« 2—RD TSM-101

T, RFBENSEZ SR o H— ROSEENENS 2
~B3HDIN—TTLP ZAFKT 5. F2STIE1EIDERHEL 3
DEILTON—TOFENRZTATH. S0 & LP 1Bk, ST Ot
FIA3, HEFalS0-1-LP-1-8T-1580-2—LP2—ST-2—580-3 —LP-3
—ST-3] £ 725 THEY, 50— LP-ST] A4V IR L7275 BT
IR CE D L 91275 T

TM-102 “Ci, 3Bl ST 1% 3HEE Cf T b. 1P 22k
RO L TRE, 4 LP I3RS T ST O%E
FERI B E 2 OERIER LTS . e ThAA IRl ko
LP (&LP)— SO-1—4:LP (LP-1, LP-2)—S0-2—4:LP (LP-2,
LP-3) 5ST-1—(LP-2) — ST-2—(LP-3) >ST-3) &£ 72 %. STiE, 2
N—"T"3ZOFAEN 3D ST 56 1 [ayies Hegs L L
THRY DA I T Q.

SPAEIRISTEM 205 =1 — A1) 0 TSM-301/303 ZARBERZ LV
ZHET 7. TSH301/303 128 10 S OHEABRITEHRE S
WTCWDOEKFHA(Fall semester) DIHIEFERINAT-0 (X4
), AFHEHIRICH 5 2019 FEFFH (spring semester) 12
VB EDN e o Tz, & 2 CHEEE 2019 AREERRF O
Ex#1T-72 @31 \lH 30 BN (BINEIE 96.8%)) .
TSM-301/303 “ClIAioDs#EED & 5 72 SO K2 LP OFFRK, ST Tl
<, Fa—H# U7 (tutoring) & MHEN A BRI G AEREE 2
10 RIS T 5 . A SATEEIEE RS0 FM DRI ZE X MK
DEOLEEND, LLFO=FRED )6 FENAZBIRT 5.
(1) IO HZEE TORESINE L OFEBREESE Oy HEED
HfiBh
(2) THND HPZARE COFTLAEREC & 5 IGH% 5 OER FEED
i
G HNCHDHRAT 4 7T AV A DEFED T DDA
(public dormitory) C& KA Toi AIEBIFERE OB
ZDH HO—DOEERL, FIPT ST 10 [FOHE A5

#& 2 NAUTeach DIZZEEREER (ST HEDBEDE LY

1-2 HBEES F4H HE# SO | ST |sTHSH=| SO LP{ER STDEH| |STDFEOMS| LD %
€01—=LP1—8T1—S07— | IMEEIFEL TIA
4808 P - T D1, | TR, LARE | PBIDETEE AP
TSM-101 A 2T BT E1E) | 306H | 35| 3-6FF [LP2-ST2-803-LP3— |05 | s | o g
B Ib—h ST3 D SR A o
- . — . R gE -
/ha=a HEGs SLP-SOI-RLP(L2) OB TR | e 120 | 4 2
TSM-102 Ees) BRI P E1E) | 2050 | 385RE| 78FE (SO2—~ELP(23)—8TI— 2 mzﬁm LR eyl
- (LP2)— ST (LP3)~STS | ppgm seipti, | S0P IPOEL AR
TSM-303| 158 |16 B RISE H58(F 2 — 20 P IE10RTS
(SO+LP)—ST STIg 338 |7 Yo daos )
TS0 228 | 2B(HE HEEIE) 105 5R| 78 e ML A e | 1B TID B | ERTEC SN
STEM#E ¥ LPELATHIR LY | BRTALIREAR | paonn
3 B VLA, =t
e T ] e Py IEET
=D T LRI %
L, i |(SOHLP)—ST ST SHM | jsmmsTegtess =
TSM-450| 98 | 2BHEE- BFE1E) | 1505 i | 10-0F 5 NS L p o o ot%PBI?i#GJF‘aﬁ
7. HLERE
— AR O | 2 i
A [rsMass| 8 sE@rE HTIE) B0 EMOHFE BT fgégf*%i%?ﬁ;@ﬁ T
o2l
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FEEITD.

TSM-350 & SO Z &3 L C 10 Keff 7\, [RIFRESTC
LP ZERET 5. LP OPNZIE SO DERIZ CT S FHFE LR35,

BAL U HE— ROFINLRERETHRD S, R C8E
1% LP DB N LIS DT — ZBIREBIERE L LP 1%
Afe. ST 1Z 244 11T 9~12 #HBICIET 3 Wk Tf1b
B, Fiz ST OFRTIIET A8m S 41, SREIREGITIR
WYIZIEAESNA. S0, LP 1B, ST OfFIE, T(S0+
LP)—ST) & 72 5.

TSM-450 i, R STEM BB OB U % = T KBRS
ERBICEAAZEWVCEY, R LT 15 K50 SO
7o ECHRGO LP 2Bk L, 1f#EH ST 217
2. WP IE7 T A -2=y MEMEHTN, FAEELE T DO
ENED RS0 LP Z1ERT 223, BICfERl==> K
®LP bEkT 5. @fl2=> hD LP [T/ T RA-22=> |
DLP ZiBVHENT 2 E CRIREEIT L7203 HAS HITIER & 1L
7 G A= hD LP R DIRER - FENEZ AL THE
AT D XK 91272 > T D, STIZRZR DA EGHED 2
~ 3 AHT 1 ABEFTOIVD. SO, LP{ERK, ST OEFIIE
HEZal (SO+LP) —ST) & 72 %.

TSM-495 Ti, 80 HEDHEIEH (AT NEB T b .
HE O L 2L R U CHEOIFE KR 5. Wl
ARORFCORIETIE, FENRICEET 28 im% 7
B HERTH LN TE A,

WPHOFEHEIZBN TS, [SO-LP—STI A3 IR & 7s
MW BPENFORRR RO TN D L H T e s T LS
NTWz, O8I LR, FREE B0y (7
(Cycle of Investigation and Enactment) | & FEIX 4L
NAUTeach @ Framework IZHRENTEY, F=HY A 7L
(Learning Cycle) DFeA L7225 (X 2) (NAU CSTL, 2018b).
% L CHAEDRBRIEE OBPSIG U TR D 7 —
THER L EEOEENMTOND 7 v 7T Mo Tz,
FI-AREED SO, LP, ST ORRRFISEMERILE X 3 1R T
BRI ER IR CE RV L 1T o TR Y, 44FM%
WLUTHEBREE LR S, JHRAFAT v 7 LT LD
TR T AINTND. DFE Y ZakA L TSM-101—TSM-102
— (TSM-301/303) —>TSM-350—TSM-450—TSM-495 DA T
F#HL, (FTME ST 2179, NAUTeach 24NV KT w7
(NAUTeach Student Handbook) ] (NAU CSTL, 2018c) IZi%,
R DHENL THLEFETEDLLIICED L D RIEFT
EREEZHETHONE R LFERHEEN DD (4).
ZORIZH, TSM-301/303 LIS ST %3R3 K-l AL X RIFFIZ
FZHETERNI EIVRENTNS.

& BT NAUTeach (ZIFRF AR M O 2 FERE TEERRE A 7
1 7" A (Free Induction Program) | &\ R Ak
BY¥HR—F - 7rr 700 HESR TS, E724K 46
KEFTHEME ST 5 UTeach ZE3EHE 33 L ONNAUTeach 25
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BEEDOBRR

EMERE e

Collective analysis

RESH

Cycle of Investigation
and Enactment

HELERO
H4 )L Prepare to teach

2 JoF 27
('o;\cl@d rehearsal
with peers @rﬁt@;iﬁgﬁﬁ%

X 2 NAUTeach (23317 B Ff# & EEDV1 7 v

(Cycle of Investigation and Enactment) (NAUTeach

Framework for Ambitious Mathematics and Science

Teaching, FH#JZNNE)

TS5M-101 TSM-102 T5M-350 TSM-450 | TSM-496
1week(1/14-1/18) 50 classi
2week(1/21-1/25) S0 S0 & LF 50
3week(1/28-2/1) LP1 S0 & LP 50 class?
Aweek(2/4-2/7) LP1 LP1=2:3 | S0 & LP =0
Sweek(2/11-2/15) LP1 LP1=2'3 | 30 & LP |50 & C-LP| class3
Gweek(2/18-2/22) 802 =01 S0 & LP [50&C-LF
7week(2/25-3/1) ST1 s02 S0 & LP |SO&C-LP| classd
8week(3/4-3/8) LP1/LP2 | LP1-2"3 | S0 & LP P9 &0-LP/-LA classh
9week(3/11-3/15) S03 ST1 S0 & LP FO&C-LP/-LFA classh
10week(3/25-3/20) Lp2 5T ST1 04 C-LP/I-LA =|ass?
11week(4/1-4/5) | | pa/LP3 A ] ST2 0 & G-LP/I-LF|
12week(4/8-4/12) ST2 feedback. & review STa SlEs classg
13weeks/15-9/19) | | P2 /L P3 revige | Wideoreview + S0 (SO & C-LP review
14weekiar22-4/26) LP3 revige [vdeorevewsSO| S0 8 - P | classd
15week(4/29-5/3) ST3 revige | MdeoreviewdSD| 30 & [-LP
16week(5/6-5/9) |Finsl Prasentation| Final Fresentation | Final Prasentation |Final Prasentation class10

| 3FFR A School OvaervationfF Tt
| TAFIFEE Student teaching)FTd

TEM-4800C-LP 3G lass UnittDLPE, F-LPI 3Individual UnitDLP#FTE

X 3 MO EEEET ISR NADES
(TSM-301/303 DHEBERBRETIIE Th T\

Progression Plans for NAUTeach Courses

Science Sequence
Starting
o Tall Spring Spring Tall Spring Tall Spring
Year
TSM 360 | TSM 404~ TSM
Freshman | TSM101 | TSM102 |TSM30U303| TSM330 TSM 430~
403/393
g — TSM102 | TSM330 M0 TEM 404~ —_— TSM
ophmae M gl .
i TSM101 | TSM102 |TSM30103| TSM330 | TSM40d~ | TSM
fmior
TSM 360 TSM 430~ | 493303
TSM 102 3
TSM 101 TSM330 | TSMdld~ | TSM
Semior TSM 3011303
TSM 430~ | 493303
TSM 360

4 NAUTeach =t— R (DZZFHFHHE (NAUTeach Student

Handbook &£ 1)




FHEOXR Yy MU=V PERINTER Y, R AR
THEARLOORBR PR TD L HIT2oTND.

6. BELELD

NAU DR ZERIEFE D 25 [T, BePSi TRkt 72k
BRI X 0 EEH DB D STEM #8234 B4
MTETCW, STITEEGEAENICEERIERE S TR Y
FREETEY UG B E 2 TR B T - (ARl
T4, [P L EEOY A 7] (M2) 2k, [HER) & TE
B AERLAN LT BT TS < RS o
WEHIf T oD K )27 Tnz, & L TEADKER
A8 DB U Chf & 72734 — T LP /ERRRC ST 285
S5 2 ST L0 FZODBEBIICEE > T\ T a s
ThLipo T, Fiz, BFLHTE I & T 5540
BRI E 21T 59 Z 212k Y, TN ENOHEMEE
R D O RASHUT 30 FEMEEI 78IRS 0 U AN L
LAV, 21380 AR AT NFRE SN TER Y, F8E
BOEBIRE S L, ARERE, REEShE, #
FAR B OPIEE D B P 2 BT O A ARBRAIICF:
ST LENTE S, TSM-495 OFEFETIL, BLEE ToOME
SEMOFRCBEHIC IS T R ARHEEAREIZD
WTOHGHIS B OMEREM T TV, S BHITST D
SRR D 3T I RS < FFERORFHE O EMFRIM 22 &
BITOI TV, ZORER, RFEAFERATIL STEM #HE &
L CIEHRC & DERFERSE O 2 FERMICH T
B EWTE TS &b, B s i o84 5l
H 71 % B o T T BT CHHIFEEN HIED IS
NADTFE L 725 T B EBGHE M D BV,

o TEROHBBRRICB T DHEEFERE 220, [#
B 28HE (P : 31, @& 23 Bl E) JISAERT B
D 438/, &2 8RRE) & 7eo TV D CUTRFAE,
2011). HEFEORFEL LT, IEEHRNE 95857
FANBROBEENRKRE W THEEZEEZL THRWITH D
POOLTEE L LD ETHFAENRLV R EDIRENTH
L. LNLRFCHIT HHEENEE 0P THHEFEE L
FEONEEROTHE L LT, F-H3IERICET 58
Bre LT, EEABRAFOZ LITMEERVCER,
2018) PEERHT & 7o TR Y, THEOHE L EHRIZET S
T (BB R, 2016) 128D &, REO/N - F - F
OB ZRIG L LIZi# T 8~9 BIOHE N #HEEY -
BRI | NI - TR FER) LT B 2 e
WWRENTNA. HRIZBWTHE L ORFETMEIZFER
BBRITESHE A v ¥ — vy T HEOERGRI T 0 7T A
A E LY, BERGERY: - FHCHEITED
AWM - fEA TR & B FEMEEAT 5 722 E Ok
HEFEMBRCTE OV MANA LS. LInL—HT
ML O _HBEEMESE L H Y, [HimL
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FEREOMRIC L 2 FEEAIEE ) 2 BT 2 TR FRH
BEBIREAR LT W E RS & 5 (BIF, 2006).

KETHEE STV D STEM #E 13 H AR TlEsE feas
FEICALERT SN THRWD, BRT 2R EHE - T
WD ZERBEEIRSE R T REEHE - e 0% 2 513tk
WHERR LD Z EAERESN TV D (B, 2018). £/
HEHAWTI 7R B OS5, STEM 2513 B ADH -8
EHGENR O DB eI OB RUCEEMNENH D Z &R
INTWA RE-E3R, 2017). X 51ZlSociety 5.0 (Z[A]
J7- ANHBE R CUERNEA, 2018) Tl STEAM 07 A
BEPMVETHDLZ L, THAEA 7 ~— a3 VK 2020)
(NP, SFn2 47 A 7 HERERE) TIXIh b oits
OHRTHEZRNTVL EDICBHER HOBRICIAT, %5
BT & FES CORBMBRITAN L THL Ted D
R 22 BB TR T D STEMM T 2 HEtET 5 = L )SR
SNTWD. L UEEQ0IB) I1Z, T—lRMIZE-T, H
KOBITIHRBEOMBELZ D Z LIZONTIHES T
HHD, FRFEOHGRE PSSR O TREMICE
2D ZEONWTEIARTITHY, HREOHZFMO
FOE UCEEMNRET DI T VA T BREDICE
WTARFTDTHD ) LTS, —HIJE- &k (2017)
1%, BARICBWCER SN D EE - (e D BEEE 72
BNZL > TEHERENES Z &% STEM HHE B 5HA0
GO EBREAHT CRA L, HAEDESWITG CZEE D
HBERLTND.

KED STEM & TIIAEFED RN « BB e irse s
ZHRBETAIICAT O . BRI & SRR R ) A AL L
THEKT D728, NAUTeach [3EFHE Tl 7z < BB - Ak
HARBERFERNICER B S 7z CSTL Gl Sh, %N
“C PBL X° PBI 7 & DFFE )7 % BREMIT - (RBRICB AT
L LICTREBBNZEBLT 0T Ao TV, &ilk
JEPNIZ SO, ST 2SR%IE &4, LP 1ERSe ST Z2EFEICE -8
0 ke L7e s A5 3EIE 2 i L CEEMSAIIABR L, S 112 80
RO AT #1795, 2O XD RE KRG OBERIZIIA
EEWZEEER T T ST LOEY X, SHOHKRD
STEM/STEAM ZEBRLDIED FDBBIZET D H D & HEE
5.

7. SHBOBE

ARG TIL STEM BERKIZEIT HIREFERFIE BEE
B OEPFREOMREEIT 7203, BRI fiER0R 3%
WEDFEIZ DWW TEREN RIT R o7z, 5% OEE L
AN

HEE
AWFFE, AN DTo> TERRD ZTHRE - Tzl v £
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