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Abstract

With the ongoing development of the New Engineering Discipline initiative and the continuous ad-
vancement of engineering education program accreditation, the Outcome-Based Education (OBE)
concept has become a key guiding principle in the reform of higher engineering education in China.
“Hydraulic and Pneumatic Transmission”, as a core course for mechanical engineering majors, is
characterized by strong theoretical content and prominent engineering practice. However, the cur-
rent teaching of this course still primarily follows the traditional model of teacher-centered instruc-
tion and student learning, with limited student engagement in practical activities. As a result, it is
challenging to effectively cultivate students’ engineering practice abilities and innovative capabili-
ties. This paper systematically and hierarchically integrates the OBE concept throughout the teach-
ing process of “Hydraulic and Pneumatic Transmission”, providing a comprehensive framework cov-
ering course objective design, project-based teaching implementation, organization of practical teach-
ing, and the construction of a diversified assessment system. Furthermore, a three-tier project sys-
tem—“foundational—comprehensive—innovative”—is established to progressively integrate hydrau-
lic theory with practical teaching. Complementary evaluation and continuous improvement mecha-
nisms based on the attainment of learning outcomes are also designed, which contribute to enhanc-
ing the overall quality of the course.
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AER, FEGE TR el AT R AR, XTSRRI R IR A T e
K, BHRZENMAE, S, QAL BT, AEMRTHER Ol & A RARH T A H %0
SEE 77 8 (2021—2025 £F) ) AT BIRAEE L, SAEHEE NAGZEE AT, PRI R RRAk
ot RO HECA B, X B E PR TR R AR R P B 00 OBE #Ha it —Ht[1].

OBE #2Jf T~ 20 4 80 FAUSE M AR # A e, 1 Spady T~ 1981 H X £ 4tHeth OBE IAK: #H
T B R LA AR e 2 BEIE U 2 ST R R 1R [2], 238 LRI h E BE R, SR A HOE U
g 2P O R R T TRRE BT #0555 VPO AT S BRR A R, S S st I 1] SRt
FREERt[3], X5 AR TG DR IEAT L g A 1 208 e B S H: OBE #
BHESKLRERE RSB et a” , ARSI 7 AR E AR T LRI, . R
R=FHIRE[4], TG TRESRIAA B3R H AR,

GRS AUEAESD) BRAERNU. FLESE LRI OB L IRFE[5]. B %IRRT F B AR 15
FEANER IS, BTN GE AR B TS . R IR B USRI R G TS A BRI R, RABGR
M TRESCER R PE[6], URAh, WURSURBOR R TR MR BE# . IR DL A iR S5 U B 22
WA Bk, N THEFRF G R RIINAMERBRAL, 2R LA T B AR THZ RS
IEZEIit-
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2. REHEFEMRUBRRRFESH

GRS SEAESD) AR IRECEATR, 38 2.5 N5 48 AN, &R 32 4, SR
I 16 4>, BUFNAERIERAR S R WM R TCMr . WEEEAR RIS s RS, 2T HR IR
HISEES R ERFE[7] -

21 REHFIR

e R 7 AR Y N 3, I E T BRI PHE, 0T 7 B 2% K= 1 I (8] i 2 e LA,
M UBEAT AR A R R AN SE B 0% o IR PRk o (0 2% 2] O ORI 2% =) 9 25 3 DAIBOR 5 AR I 5 ST R, iR
HAERR, FoIEAE, FAEZINAIREE R R0 RN, EREAREIRMER S, 1
WABIAR, TCEEEH T, TIETE.

N T E SR G A AR B 5, 1T (RIS WURAES)) R R, ENRZ SR
I G AR EM SR, R IZRBEN BN IR R 55 A UM 7R R S5 g 47 24
g, HEAT R R SIS, AR AR [ 1 S BRI SE Sy %6, DAU/NLE Sk AT SE B e I Bk
SICNA, fREFARIESRERAETI[8]: A MBUTIE % F B &, RA% L& TG B 0];
B HBOTE RS EARH Tl 07 SUBRER A, 2230 FL o A b\ PR B R I3 75 6 [10]: A I #0m
FIHDUE RHCEEE, RTHFA S SIDGR MG B E R 77, b3 AEAEDH S 72 o % ) BIR AR 1] &
AEUTEL EARARFEANE, FIHL BTG, SSAFAET . B 35 B B8 RE a0
FEE#[12].

EREITM R HC A SRR — R EEGE TR e S T I B AL, (HIR S —
PRI A AE BRI IZCE R BB A IR o bt GRS U 6 = B2 AP B S A R,
A R AERTE . BOR TR e TR TR A LURE B VPR, BN ST . vk S
BRI H I, PR S BORRACE R R T 00H B M DL i1 B8 50 5 S R AL
H, BOHPFEAAEESRE., BERBERR, RSB, SRR SRS R A A
Hbr: ARAEACEE A E A R I SEHE DU o, ARdEAl . RO R 20 8 B L 2 R 22 2R (1
T, BAREAE R IR S A RS R T, RN A B RS & RN RGN
BZ AR BT IR GRS, 2 B SIEFEEES SRS AT HIRRR. RES2]
86 )

ZLETR, BA R HCE SR BRI AR B, MARTER BRI S W E . AR
RPN I ZEER R . G, Qiff 5T OBE B HEAT AR ANl R S B e S B 1842, TR A RFE
EERE LR SV YNNG T S

22. AR EHE

AR TR B A A, R GRUESURAE30) IR OBE Bavkih s 7r B ik ie &,
HeE BIRIR R M 5 SEEARAEE . DFFUEIE “ BRI - J7 Rt - SEERIGAIE - OB SEEE” TR,
RS STIRBIT FUE . ATEhIT FEiE S =010 id, BRORDETCRIRL A1k 5T AT 1.

A FER AT BT TV FORIE TE R 5 U A% 30 ) IRAE o OBE BL& &M K BE R H A R i
A HISIRRNE SCBARIENE, L0 BRI W - J7 R - SCEIRIE - OB TR IT AT
TC, [ & BIE R SCIRIE 7835 AT ST FUiE S R B 3 pridk,  ORIEWT TERI RS2 5 AT itk

B, ASCE SR SR TR E N Ak OBE # A B, 7Bl T F AL #2 S U IR R AT
L, BEH TR R TR HC SR N et 208 KIAF R, AHIE T i B vt 4R 4 1 A
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IS MB AR . BN, SRAATEIRGOE, LA B RS K= 2 R FE 0 %, 7 48 1RA AR
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AL, B RS 2 SR R R, [N TS 0038 A R 004y g, SRR TOA R . e
S 5 [ VT SRR U O RN AT, SR TR A TR BR . STERAR . BRI, AR
8. 2 FHURGEE. SRV T BOS O BAGHAT BAL AT, R B R R R, R
TR AT HE T BV AR O IO B AR, DI SR U P G5 0 T B AR 5 SR . 0 BT T8 79 K i
3. £T OBE BE&MTERRAHESFZE

AT N AT B AL, IR B 4 2 TR A e e S AR S, 5 L EGE
ST O B B RS, I R B U SR RSB A A IR T . IRRR N BRI vk
(R RIE R I 1o 7T 6 AN SRR )25 S S R0 2R 5, Bl RS B AN, 5 26 4
BRI I HCE I 2 SRR, R TR SRR I AR v e ) R A 1 S

Table 1. Correspondence table of teaching methods for hydraulic and pneumatic transmission course

® 1 (RESSELD) REEFHLEMNRR

BEAX HETE HENE 2
ViRE K i 4
BB AR 2 L MRE K
M PERHPINA 2
BB TCAF(EARITH ) 6
SKERRE T T H A #H B FEA A B (475 T H ) 8
BIERGERTIIH) 12+ (¥R4H)

31 S A TRAREREIORY

GBESSEAMES)) RAERBRN GUR R =224, N 224 B2 B 2. HUAE B4 U A,
XA F1F s DU AT A 0 BB, (E I R B RIALAR )7 BB AR BN A, S DG At 1 R
NAEH e TR % OB RUE S URAL S R i B . IR SR BR LA, A A LSRR 4,
BEAH T 5 SR AE A B IR U, RS2SR R, ARG EHEAR MM RIT, AF T
5 R SE I H AR

FERFEBOAAT B, 9 1 INaRa R 0 B A R A o SR 42, X By 9 28 B St i ] 2 B 2%
FRGHEETA, BEERERI D AR BRI 22 ST RRE VB = A . AR RN, £5
A PO A 20, S IR AR -

(1) W@ 2@ 5EL EE S P G B2 o HCHES, FE R E B8 AR R AR
RO RIR KL, AR A SR AT AR TR e N 2 SO N J59 s AT 8L 2 IR AT/ S8R, BORSAAE ST
HLMR IR G AR RS SI IF BWJa IR B, WOk E S0 BT DURAR B X 58, “ Oy T fE
KEHAKE, KRSHGEIL? 7, 51 SPEEL ERITINEASR, NURE B iR S B4R .

WRINHCAA S G4 BV 6, BEE 2 AR R JoME BB HsiR UL, i
I A N R, A W 58 o A 0 DA K N2 e 2B 2 RR A SR S 0, 4k i A BN LA 55 A B AR
W, VISt m AR E S 5RRNE, SOTE B ohae el R n . BN R IR S .
BRER BER N IR R A AR AR R E SRR O 2 ST 4, AT R T 0 L AERf 3T
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W AR LT 6 R A B R M S, U6 2 51 R, SR B WAL B F A REIX, ke
PEREI AR L BB BBt S BEAE L BRI, RN AT BN A AEAESS, BRE AR BIATME R ACBEAE
BEFRES . BUMHE AN R B A A2 St BTk, MBI HEHE:, IME, RmRE B bR,

BORPEA R R R R =AM B, ASGEN & FE& RIS AT T T RGN
HeEEverh: WRATHZ B2 QR TI B0, BRSLIe K B, BHIR. ZWibir 2 S R, R
M EHAThREH IR BRI NS FR S HEFIESD, K TR, IEERRAL U 1R
mEA B 5, Wa XA Bk TTREREF X RAi/NES, KNBEEZEIPCR, K
PRt R B ENA . RIS A, MR e R . SO R REHER L.

3.2. MEASLRENEFREF

GRS SEALSD) REER — T AR 2oy B e, BE 0. WE. SRR, E8TT
PRSNGSR SRR Z B DOTlh BB RGO EARET TR 5], SCBiRfEksR. B S
IR, AL “ S — AL IRAR

AHE TR AL $2TF QU =28 A Rk . R AR 20T IR . diar S
FOERE, RS RERC Ty AT 20 4L, IUH 2% 21 3 DU 2OT 5

SEREIH 205, AP B A AR R 2 A OB TC A I S5 SR AT 5, R TR % SR AR
Fe e (RARRUEZR  BUSRREE) I TAEBEE, tn] DU A B e — BB 5. ik, SRR E
PIRIERHITH 5 73 55 % T RIS AR TO A S5 M AR S SR I H o 38 I 3K I At I Sk 5
WA G150 AR PR RS TR R SR, A RERT AR SEEERAERE ST, N JE Sk
L TAERAL AR SERR ) B S A

T ASGERRRECE RO B . QU =280 H 73 Zidk . R NIR, BRZMi s &2k
A R TR, RS IR ARk A A 4, WUH 2 I H LN SR T

(1) FEAITH #EErHe: B ik EVUBUS TT R S50 SR AT 5, FRiE A A S AU T T
VRSB, R 5 WL R LR s, IRRE W E T NSRRI H - R Te AR R AR Te
ZHPNFI S IRRIE o TH B R E A A R e E R, RS AR IAN R (R T
TRENK TARREE, BRI RS TTrE, 7 EREATm s ai e, X e S s SO L R A T 7
fiFt o

(2) ZREIH HEAR A B bR 822 R RS Jo R I IO 325 20, B L AR [0 5 1) 2 B2 4
HTAEEE, HEBkbEE 4%, WlfseRae /). XN E =ASRETH, 25 bl
AU SR R R [ B 2R S K W AR (Bl 13 5 . SR AR T BT 2 A ]
EREZ 5SS, NS RENVE I, Ba ot - Bl FoCBEgE, NEEER
R IEL B BT 55 TR N P B JE i

(3) FTHIH HEA A B i EERUE R G- e ik, REE B, IE# Il
SR El g, IR R AR 5 A B I OB R . IRIE R E T = A RR . AT
U e K R BT S SRR R G A SR A L RV K IR B AR i S AR
S H=ATH, BEWE “Tufh - B - R RS EE, SRIGIUE TR BRI HL LR IR.

T OBE (R 3 1a 20 H) B T R I H ANBCE ¥, T A ARV BR IR, 7 fAE B RV K 1)
FHRSCHES AR, Rl & A IR H AR, 3T R GERIZCEE N A SEEEES), 41 BRI R
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Figure 1. Teaching design scheme of “design and debugging of intelligent clamping circuit”
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Table 2. Detailed course assessment form
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HEE TR B S AL,

4, 4Eip
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A =B skl H SN2 T B R A R TRE SR RE /0, BEANEMEE T — Fhid RE N S5 PE IR & i) =2 297
WiEZR, AMTZRERRRSEE . @ PRI RN R RIR R, UL A% O IRFE AL
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