Creative Education Studies BIFT#H HHTF, 2025, 13(7), 496-501 Hans X
Published Online July 2025 in Hans. https://www.hanspub.org/journal/ces
https://doi.org/10.12677/ces.2025.137553

HERREHBUENETENF
HFARUE

FeW, K £, wHE, # K
WHER AR 5 TR AR, WidE )

Weks H . 20254F6 120 FHBEM: 20254F7H18H; KA HM: 20254F7H29H

wm B

BT EMEAEMNET AL T PRORE, BERAFENERIA. BESERK S, FHit,
FENARERS “—H 18”7 BB QKRR EBIRBGTIET, BERME xR ST .
BEDEAE N L, BHEEEI LR, SEANTHRR. BERXXEAXMILEME, BRERFHRA
BEEAH SN AR RAFLERAS . BERAEENE. BRFEE RS KR E 5
e, NTRAEHFIARMRE T EBRWER .

Xiid

BHETEWNSE, BIALEHE, BENE, BRI

Research on Reforming the Teaching
Content of Transmission Electron
Microscopy for Graduate Education

Jinming Guo, Hao Zhang, Xunzhong Shang, Bin Yang

School of Materials Science and Engineering, Hubei University, Wuhan Hubei

Received: Jun. 12, 2025; accepted: Jul. 18, 2025; published: Jul. 29t", 2025

Abstract

Transmission electron microscopy (TEM) plays a critical role in materials science graduate educa-
tion, yet conventional pedagogy suffers from outdated content and limited practical relevance. To
bridge this gap, we propose a dual-axis teaching reform framework. The vertical dimension employs
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project-based learning to enhance scientific innovation capabilities. The horizontal dimension in-
tegrates industry practices to develop applied professional skills. This student-centered reform fos-
ters self-directed learning and hands-on experimentation. By incorporating cutting-edge technolo-
gies, interdisciplinary case studies, and industry partnerships, it cultivates highly skilled profes-
sionals with integrated innovative and practical capacities. Through three synergistic initiatives—
curricular modernization, student agency amplification, and industry-academia-research conver-
gence, this model provides a blueprint for transforming graduate education.
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Figure 1. Overall optimization plan for the teaching content of transmission electron microscopy
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Figure 2. (a) Atomic image of the sample after eliminating astigmatism and (b) the corresponding Fast Fourier Transform
(FFT) result, (c) Transmission Electron Microscopy imaging before and after filtering of interference signals

2. (a) ERBHEHSNRFERS (D) MHOREEEHTREFNER, () FRESTENFNESHETE
WA
22. WREHF: RN, BFSTSEEE

M5 At 2 A B E A AR, Wik AR ABUN . 38 5A0a M, S BN SERRRE 1, R2WTAT
ARG IR T BN S B[ 7] . BRI AT, BRATCLES BT LB EL, BTSN T BTN A

DOI: 10.12677/ces.2025.137553 499 ClE e E= R


https://doi.org/10.12677/ces.2025.137553

Bew %

WHEA A, RIS ELES, BRI ) A U B SE B RE ) . IR A A AR R, AMUE AT
TUE Fr2 R AN, RN RELE 22 AR D SR B PG SN RAE I SE TV R R A B2 F - a7 189 56 27 A2 FR A
FIAAT N, SR

B, LA N GG R, B N DRI A R, DR S LR R i Bl
PRI BARTRT I B, B E N BRI (1) AFISEAYE B BT A4 B BAFR B A 21 B i 7 Bk
i WERERILIES 8. AR, (2) MR ENA: JOHRER TR, EanEES .
T IR R G5, (3) AFIEN B BERAEROR KN 75 o i il i g8 CAR AT 1 5 i &
PR, — i) DAk 22 A T AR S s AT ML A SR DR M AR A R % 53— 7, 54k TAE
U B A, kAR D)SE TR N A TR R Z BRI ASRE. TARFMERG R, NFE
(AL R HE W T T[] -

Hk, T E LR, BRI A AR SEECRAE M T RE 1. BATHIE S BT & AMY
)AL A ANEHIE N BATT IR, (R AR e i A AR S T TR LD I, ARARORT 122 ] 52 4 1l L B s Sl b 2 O
B 7 S Ak, ARE A ANERE SRS . IR A S R AR, RS E D A B
12 5ANFERRAEAN T, 0% 72N, F5 7 AERSEERAR, W9 7 AR ] B A5 O
SELVIP

AL I, AR A A [ 2 AR AT A, BRI A B B V)N FERR R, 2 DM AN
AR, G S AE R AN R, R A2 — IR = RE ST, WAL S8 A R i PRI S R B AR AL 23
Bro i 5k ErE S8R, BT AT, B IR AR AR S PR TAE R R BUB R RIEETI SR 48
ANHERIRE ST, R G BEE S

3. HEFEEW
3.1 ROKRFFERENRERYS

WA B O HEADE T ORI AR, AR T amBiE A EZR G ae /), SR eIH
REZI. B FSERCRE Sy T H MRIRE 055, H BONREAE L L AUR AN IS 825 . 55 TR IR BN A
TR AL HIR LS, ERLREREIINITR, MESRFE D A AL BN E . JCHR BT BAT L
SRSEEMER MM B ER, AN NS S RIS S SRR E VI, B RS
ARG R B2 WA A o, BT BEILSR M BB R B ) 7 B At o) 2 B B (R AT e
XM B S BRI D€ T s AR AN H 5 S SIRFORE R AR RS . I, BATERENE
Bt h ER AT RE L AR AL 2y, k2R B RIS, SIS R R, AWMU A ERIE
MH, 2R RIA I BS ERARN, 5 A Al — D IR TG RIE L 20 PR X A
Py, 2t REARAN AR R A0, AU R T T e o ) RE (A2 AR RB A, R IR A M) T $i v IR 0T 3 15 )
INSEE il

3.2. AFAAFLEMUL

R AW TR, T BT FC A B A R BOR A A Rt S IHERE . AWriife. e, Rl
7 5 LB AT BT BRI AR A, E IR B2 A, TR A B B e IR AL AR AN ) 5
o HUt, DL SRRSO I R, RIS AR X, SINE Z AR R 201, Blanseit i ge
VERPRE S EARL VIR RHIRTTE, B AR RAE AT, 23— 2R A X AR AR AR
IMRZEA XS 5 H 7 BACE A BB B . $RTH A E RO E A B BB B RE AT . 1AL, IR A
5, LA EZ MM ERR L FR K, BRI SR RE ). R SRR L RE

DOI: 10.12677/ces.2025.137553 500 ClE e E= R


https://doi.org/10.12677/ces.2025.137553

4. 4B

B T R AR R S U O TR, BB ICE A DGR A B0 DU K S A 1Y,
SR HESH R AUET 5 7 ML R L R A T AR “ — 8" B, @i gl mahor
REJI R SR P SRR S &, RGO T ARG A 5 B S SEEBLS 10 1) A, BSOS R
LEg A g O I B A R RE 6 B 2 AR 2 A R ST B 5 BT RE ST DA AR S NITH AT R85 22
R AR, BE—B3RT 7RISR RIS SE S Jy . B BN S BRI as R 5
WA RIENAAAL, AN AT RPN, #E— P ERA AR R AU, D3 s 77 3 S i
AR RN

SE K

[1]1 E&FE, sk, FUF ScHUERmE AR AR S MU R R WFE AR E 9T, 2021(2): 1-6.

[2] #i=, EH, &%, AWe, Emyk. 55tk OSSN H B RS 5 B8 st ib 2R R[] SR EM R HHEER,
2023(9): 196-200.

[3]1 ZE#fuan, B, 28, B T RAR AR IR A BEH AR AN ED]. EMESHE,
2019(1): 51-53.

(4] iy, BwIE, RAD, XN LS 2 e HEE R AR AL E B N D] R¥EHE,
2019(8): 98-100.

[B] BhE, X5, XIT5R, kB R, SRR RARELA IR S S EHREN]. L A4 T, 2021(22): 211-
213.

[6] ErE F0hEE, THoR. A XNFERHE BT R AR 7R —— LR B RS AW 20 S b Al [0]. IR E
Bz, 2021(4): 8-10.

[71 B, W%, TRE. “FTRE RSO R A A ], T AE B4 #FE, 2021(10): 66-70.

[8] BWMK, Frdd, 4R, M. BT REURE A ERENT 7T AE BB RS S Ak e S R FIVERI9]. B EL BE BF
755 528k, 2020(6): 149-150.

DOI: 10.12677/ces.2025.137553 501 ClE e E= R


https://doi.org/10.12677/ces.2025.137553

	面向研究生教育的透射电子显微学教学内容改革
	摘  要
	关键词
	Research on Reforming the Teaching Content of Transmission Electron Microscopy for Graduate Education
	Abstract
	Keywords
	1. 引言
	2. 教学内容优化
	2.1. 纵向教学：夯实基础，培养科研创新能力
	2.2. 横向教学：拓宽应用，培养多领域实践能力

	3. 教学建议
	3.1. 充分发挥学生的主观能动性
	3.2. 教学内容持续优化

	4. 结语
	参考文献

