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Abstract
Under the background of engineering education certification and new engineering, taking the
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course “Advanced Methods of Material Characterization” of materials science and engineering ma-
jor of Chongqing University as the entry point, based on the concept of OBE + new engineering, and
according to the requirements of graduation indicators of engineering education certification of
materials science and engineering major, this paper analyzes the problems existing in the teaching
process of this course. It explores educational reform through optimizing the syllabus, enhancing
classroom design, refining course content, and reforming assessment methods. This approach not
only aligns with the requirements for engineering education accreditation under the New Engineer-
ing Discipline but also significantly improves the quality of talent cultivation for high-quality pro-
fessionals in the new era.
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1. 518

HR S M #0E (Outcomes-Based Education, fiifk OBE)/E N —Fb B EH S, —H&ZR0E,
ANH CIERBE FI— AN IR 7 A E A S A SOE RS [1]-[3]. £ LAY 5 F, %1 OBE
HE + B CRHCEEE, BN TR, LA N, AR TR IR A B0 5 SR s A 1R
71, MHXFHEFEARK . Z00E AR TREAA MR FRELHEE,

CPPRIBUAR M 7)Y R BRI ZEMRIRL 2 S TR SRR, @A RS, 2
A REE I B AR Z R R IR AT AR, TR AR TR R IR, BRI s A R F IR
M1 75 15 TR SR AR e AR S B il A RE T, 36 2 BF A=A FO AN Tl A 7= 0ot i 7K S B 43 Bl il A A
MR, PRI, TEMNFZREMBCET, KIAEBCE B %, BEGMEE BB, Hee
L — WEBZIPN A B EEE Z 8, SEEIT AL, FA 5 MRN8 [4]-[5]. B,
X FER ISR AR 45 & MRS, SRAME G BEE T EAR TR AR . BHar, B THHKS) + iR
RAERHHE, WHEB IR RiG, A 5 213 AN [0 R SE005, 2247 DIARYE 1 B0,
H S S RIR 2SN R 2E 2], AMUAT B RS AE 0 e, e s A1 se ke Sy, 2 2E7E (M
BIUAR 7R IR BUOEM R “ 22 i, fiheg” [6].

ASCEE T MR BT 51 RARAEAERI I8, 256 0 Bl B R Fbr s i) 225K, 2T OBE +
BRSO CMPRHARA T 7)Y TRAR T B e fi 5 50k, DAITE R v m, IWIREER
MR RIS R BCEENH B RGN bR e =5, B IE KD + RNk,
YN I IR, AR e EARE . TR RE MRS TR A IR, 1R
ffR R 2 TAR I RE ), X BTG B CARZCE VUEAUET TR = 20 A 2 52 7+ B 1.

2. AMEIMKIHH7ZE) FHERE

HOAOCERT, MR HT 738D AR AL S Tr i, BRI SUE YAEATE TR 6l
MANA B TR ERIEAFAE BRI ZE R, EBAFAE LT [
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2.1. BEXRAEBEHMARERY, SATEFRBRFE—EEE

BB T J735) B R ERAE B AR AN IR, T HOR BEA RN RIE L REEH AR, Bk
FOR M HARbS /5 SR E SR T N SRR, BRI R R, Her A SR
FEHFRHATERE, SBORMEEMHARATEW, X285 TRAFEMENE TR @ ER R A 5 R Hix
AT E

22. BFEIERNSLS, HEARTRITER, SATIEFBFEFHEER

B, WRER LR BT O R R E VA, SEIR PR 0 2 SR PR ) P A i
ATIESRAE, SAAEARYE B A E R L e AR B 22 2R 55, BEah 2 1R, IREARERTICIR, % 317UR
Uik, SRZ 5| FAAETB BB MTHE IR, 120 7RSS EEER RS, o B AR . X
B T Bk Z 15 90 24 28 TRESEERRE IR 4T, Rt 225 T RE AT BB 97 o SR AR s 2 R L b P 1)
ARTEIE S BRI, 2R R EAR T LML RN R B S i SR AR A, AREETXT R
2% TRE L5 (R A RIAT BEAT i R8s, N SRR IR 2GR 35 97 HH AR 22 A i PP R B T RE 22
EIR T 2056 R TR SR A B S R SR B R R IT R, S BRSBTS N
TRERNA B IR BRI AT AR 22

23 SWRERIFNARE—, REGTEENERE THR

KIS URAE B RV T IR AF RS, A% 07 sUHURU R —, B DASR AT ST 15 ) 77 SOR PP A 236 R
Mt TS HARRTN A B IRE, SRS Seii s TR — 4, BEPR, NI ARERK
SRR 2 ST R

3. HEUEMRE R

JET OBE + B LAHES, VIIHAHA T, NRRRR RS, REHEAB0E L 5% =
Jitil, MEBARR R E . BUHT AR .

3.1 MRUEFARN, MARERH, MEREFRGE

LA MER S TRV HFEMERMAA FFRT7 50 (PRI 5E) SREEESR, RAE 1 izik
FRHCFRMN, ZRFEILG 48 250, FLARELIR AT 40 250, SEIGAENE 8 S, BIEG T (MARERAR BT s
) HeEE bR, KK E T ARG 28 KA SRR BN ASRIZ 1) 3 20 H e

FbR 1 SRS B DT EORIOEAR B B tlid . FE RN, JFE L RERYE; 1
FEAS TR B ) 5 [F) s BERS RS S5 ThREAHIE M 7 BT BOR BBk i, B B 32252 S8 it
HraR I BE

FIAR 2: BEWSHE TRl o B R sie 7532, 0 TRE R P A S SRR AR SR B R L e idEAT 20
B, BIRRAT KB LI MRTRS T, 35558 TRERTR.

HA% 3: BeWs I RIAPREIL 4T 7592 AR SS R Uet w25 in T R rh OO 23 . ARAL AR AL 22 AR
I ARIE S BT 0T, B AR YRR % In T 1 52 2 AR ) R BLal e ), B R AR BA R AR
ARG o

BEAh, JEHE TUIRRR B bR Sk EOR KSR RS SRR S T A R, WA 1. SRAEEE L
R=ATER R EEA 1-3, 4-1 M 5-1 705 IR H A 3. WA H AR 2 MEREE B AR 1 528, BED N
0.4, 0.4 7103, EZLEM PSR SEIRHEZMBIARFBZ RO JEUIH 7 AR #EREOR ey
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AR ARSI HbR, WAk 20 FES AL X SR ZIEA . X SHEATH I LT R #4514
ANFTRRL SE A PR MR EC:, BOAEA L 3 N H xR,

Table 1. Teaching objectives and corresponding graduation requirements index points

F 1 BF AR N ZERIERR

Eep BEsR BBV ELR AR R 45, W H bR SCHERUE PN IT
1-3: ez FH HARL R L AR, SERHE
1 I3 HTAT R BT AR 45 n L 1 eE BH#¥x 3 0.4 SRIG %
MR B A ) 2% TR ) IR E
4-1: BEREIETRIFIAEE. TRERARM I RRIE(
4 A SR IR R SIS My ik, 6 AR ) A H#¥r 2 0.4 SEIGE R
HIFHRIL R R AT 4T IR
5-1: HBHARAFEH AT HE . BURLER . R
5 TAETH . SRR A2 08 A s R H¥r 1 0.3 R
%, HfRHRIRM. ’ %
Table 2. Teaching contents, teaching methods and supporting course objectives
F2 HEAS. HEHFXELIERIZENF
75 FHR A HFER i) H o7 THERTE H AR
TR X SHERATH S BT RREETE SO R
1 R H G EM IR, NEMEE R 451 2 PR Hix 1
R R R,
. " TREX BRI R, B X LW Hiw 1
X Wﬁ?f? P X ORI, X MR SR 2 Ak ks 2
= HAERA RHR, H#w 3
T fRAT R 7 RR BN RN B AT R A
permaran ik FAREVH . dR EHSEMS, EEAm Hir 1
;3 X ?{jﬁ}gfﬁ Fileszh, 15 . BIUCERSEARE 3 MieSRR H i 2
- &, PR X BHERATHIMIEA R, U H 2 H#¥x 3
Thids T2
. . . . H#r 1
X F AT SR 4R R B T S AR 43 5 B IR U A L A —
4 P BRI X TR AT RN L E % 3 HRSER EE 2
FiR X HERATHHMX IR IER TAER L, #
ZERAHTTT 3B XS ZRYAR e P S AT I A SR R T v, Hir 1
5 HE X BERAT A Y RN IR R R R A, A 4 i 555 Hix 2
SRR AT 2 H PDF kA K&K 510 2 ST 4 7 H#¥r 3
o
e THREFH S GRS, ERE5 R H#¥r 1
6 Fp FHRIEANE S, WEZE. DR, SR, 2 P 550G Hix 2
- K%, b5 3
TRRES BT B EEMANEN S T A1
7 FEH T YEJREE, MRS B fE T R ABE 2 PR R AN 4 i 51 9%2
Bt KAEEZM E, HEAEIE N BT BRI b 9%3
155 g R i
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AT S R TR SR R T AT R bR . TR H s 1
8 IRMEBATRIR  SIOHIE T, BAR e T AT A, B Bt 5 9 H#% 2
G5 ST ST At BE F R AR R H#r 3

TR TS0 B R 358 i T AT
e PR, SRARISHL T R T H bR 1
9 o EJREL, 43R o o5 B ARk 4R AR b S H#5 2
R PR SR T A 3 B R A5 3

LTS P S BL R

. . . Hbr 1
REBETHR  TfE FIB-SEM #ig & TERE LK FIB 3= U i
0 WYREIB)  EIEERE ik 55 Hin 2
Hbr 3
T IRRE LT 44T LA P 0, B4R A iR 1
" PRI I R AT 7 R (R B TR A R X - a%z
exiii S5 2 s FL T B 0 T ) 0 35 A JB B % G R i 3
Fi. -
ety RS SRR I M PR R H R 1
12 @;ﬁg%’ s, R b TR R R A 4 T AT H 5 2
& AP A S % H S H 5 3
TIRERS . FERWENE, RESH i 1
Hiv BT IR — 5 AT S A4y . 7~
13 BV g AR . B A 1 A g 558 His 2
S H#r 3
B = R S 4 T 5 0 (404 S 3 4y i 1
s His OO0 BT RUE F IR ORI 4 ‘ B
W RN e U, e A T g Egg

2SI

3.2. MERER, MUBFERR, REHERE, BRFEEFEINE

IR B, A BN, RHBE RS + MORR A N, s A SRR
P, WOR SR 512

(1) ZEHEET OBE HEA M SLI0 #I0 H B

R 24 1 b A0EOn] 2 A B8 IR ENTRURITBE JJ 2R, K SR iR R N 28 FH A TR T AR i T 2R
ol 5 KRB HER . UL OBE & AR S, (EiE E I P& I SR BT R R, B ek o s
UM SOOI E GRS o ARSI BT AN S TR BT AY) A AR SR ) AR R U T R, DUA BN
RIIRLENE . AT RO . LangE A VESREs, S5 A TRESCERE WM, it “H&” L, SHEsbi
MR LM R, k224 | EIRBAR T, Wit seiRid f2, $iE &y, SRR, It
FRSEIAR T o WA LA SRV IR R, B RPRL AT B, E5 R A I AE 4R B 3l T vk iR Y g

(2) RIEH:T OBE H &M )32 >) " LIk

TEHARSZI6 U 3R sl PBL—— “ W)L [ %% 2] 7 (problem-based learning) #2541k, #RZR IR 5L
B IIRR . PBL UL “IE AL RN FE BITNGS” MBE TN, EREMEREEH
FUENE, K2 LTERTEEMRE, CEBONE R EERER N0 — M E R b
HE) RREMSZIR HUF R, SIN PBL ik, fESZHGRT. SZU6 I FE iR SRAG J5 o 443 T L BN [ 1), 5
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SRR, SRIRHEAT LGRS, 42 AT DL AR SRR, S PBL e S
REFF S, 25 A 1 ST AR T ST A TR I B ) KK

(3) WRARVEIRR A KT H KB+ IR 2 2 U R R

R IR TS RIS th RV B TR L s
ST 2B VRV RSP 0 T 2 AT LS, AR AT 0, FEII IS P )
WOR. R (R SR T RS0, SRR, R EAT %, AUE AT, X R AT 400
G, AHIRYOTR, FEEMER LA, BETIER, REGKFIRIER . SOBUR0MER. £k
YoHCEIRAh, AR ARERITRHR TSI, T E R ARGRIE A RO, B
XA BRI, R EACR, JEEN RS R, BIGR, R R,
SRR B BT

33. ME (MRIAKRSHSZE) EBAN, BUERTESIRE

XTI RGBS L, ¥ HF 207 AT 180 SRR E R UL A A 5 155 77 BARI)IA
BN EZEHE, DR AR S MR s SRR AN FH B N BN 2, A% Ul P %, S
AR 3 N, P B 20%. SR EAZ A7 20%. HIAREZ H 60%, P i% R
PR, BIREZ FERHEWAE R Ak, IR 1 U B bR T 5 ST EL AN 25 A s B S HE 1) B AR,
WREHFR 1. 2 F1 3 PR R GUT o5 &t L5150 3R 40%. 30%F1 30%, 256 k415 il o 25%- 50%F11 25%,
ARG 0 20%. 40%H1 40%. i fim, 2057 7 BT o bnitE, BR TR BRGNS H 5
ATV A, B UIRA 1 IR B SR S 56 25t PR DT 23 B 1B o
4. BV

JEF OBE+ M LR, X (MBI IE) AT B BCeEmt it S sk, AT H NN
T, ARFEMEARE S TRV ESRAME, RN, sk s, e E
o A T SEEIAT, BT I H SRR & A, A PRI 58D IREE 1S 2
e, AR TRE AR R TRERMRE IR E RS, & 7 BERE, WA LRSI T IR
HOE VLR SR DORSHT R AU TRk R A B R R 137t

E&WE

HRBHE R A AR E 2O SCER A H (50U H 95 202409); R R 505 SO0 7o 5 H (5 H 2
: 2022Y26) R EE PR T Ry S5 3 B BUE U AL H (U w5 244114).
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