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This study constructs a diversified, dynamic, and operable engineering training evaluation system
based on the IPO theoretical model, and applies it in practice at the Engineering Training Center
of Guiyang University. The study analyzed the core competencies and qualities involved in the
engineering training process, and developed four evaluation dimensions based on relevant research
results at home and abroad: knowledge and skills, process performance, effectiveness evaluation, and
social benefits; Four evaluation subjects, namely self-evaluation, peer evaluation, teacher evaluation,
and enterprise evaluation, have been identified to ensure the comprehensiveness and objectivity of
the evaluation; The weights of each indicator were determined using the Analytic Hierarchy Process
to achieve quantitative evaluation. In practical teaching applications, tracking and research have been
conducted on students, and the system has a significant effect on improving students’ engineering
practice ability. This study not only provides a scientific and reasonable design concept and
implementation plan for a diversified evaluation system for engineering education, but also provides
reliable data support and theoretical basis for the improvement of the engineering training evaluation
system through empirical analysis.

multi-dimensional evaluation system; input process output theory; analytic hierarchy
process; engineering education

WE, AR TR, B TR, QIRrk 1 E
PANATEREI B ZEHE AT s S TR T R B Mt

AR, DA TRMEBON BT, TRRET B aiR
, TRENECEON R TR WA AR SR I EHE Y . HEHAT
TRNGEF R EANG ST, AR —. s
WREAEEEFRE, Fit, WERE, 2. IE8MZeHT
FENZATOr 2R SO TR TR R

TR LI IR AR RE T L, 1 TS,

MHRIERE S, BT AAQIHRET) . B RE RIS T8
FHPHRTR ST TN DT O DL 200 eyt
AR TR SEERRES

Foy 3 22 SEAL T AR YN ZRPTAN P Z 2 4t v TR R T
PRER . ZICIENMELE Ay, PROT GBI 2 T )E 0, R 20
PN, ZRTNITEMES G RT, EmITAETINR. K

EETH: 2022 FMEHETARBZNEAMREERYENR : FIANESTIRIGRANS TIFNMEROFR (2022238)

EHEN:

Al o

8 (1%9- ), 5,

Kk, FMA, B+, FHERIMRIEERRK, SATRIINGPQEE, &%, HFIAFEEERAEATA, #FEXFH: T a3k, &

2024.2 | 053



IRFEHEF | COURSE TEACHING

ZICIHT G N T LRI ZR0r, 2T LRI 2R i) 25
MEMTWFE R EHTRK —T7H, TEYIZGEA LR, &G
PESRAAE R, AR SR EIE I Bt ee Ty REEE. T
BRIELHEEIRIRAR; 5 —TJ5m, TRYIZGEERTRAE
HIBIETRE I SRR, TETIAAEAW. NLHEITEZ T
Ik, RIS S GRS G H7.

MR T TR G2 0 AR R SRR AT T
BNFNRT R R TREENZRE TN R, &
BT PR ARR RSP TT 2, SRADEE S B RS & 1PE
Tk, BIAZICIFNEIR, EEFN IR S AR

—. SN RNEICER

(—) ZTIEMIRICHEHR

ZICIHMELGIE T 20 20 80 4FAR, izt NEZ . £
YT ST R LR A B S SR, 1B S A
ZEETTTER, WAREFIRSAHEE WA R, SN S E I T
H(i i, Thomas L. Saaty 1980 FEHEHE R MTIE (AHP),
NIERIZEMZ TCIN TP RIR R I2AE TSRS, Banker 55 41
HAURA T (DEA) B, St T 28 AL 1G5 I
HERIA . Zadeh™ G ERAUBDIAT R EEARTTAN I R A
BifE R T A S TH,

ZICTHN EIEEIS RGOS A AT R, SR AN
FE . 2RI S TR =, PR R SR O
BRI ZEY, GaEieEt. sk, JeRIEET R
METEE,

(=) IRINGITEN BRI

G TREIN G i e O T 22 A B R RE A 4K
(AR TR BT, SRRl AR B Tokal 3o ea i i
TRAA MR, ik, ME—ARAEE, SHFWNZ TN
TRENGENRR, TR TRAE R A ELEE Y,

ARt E SEIEE MERERN TR, WAFEBFHECE (%
AL YO ) PRI TR, AR 53241,
HRARAS T T AR RS, 93.6% 2T E I LTI LRSI 2T
R RARSEHE, 87.2% HIZ I T BE — MNREHIN . RES .
RIS PEATHESE

BT UL LARZE R, AREFFREEH T — AU TR % £
PRI, ZPEN RS T AR RE . IR, BB
FEERGE I RN S . BRI T 34T R bR, )
L2ENTERR. AR NI T, R RIFE AR e B 7o %
J&, JEE RIS (AHP) B 7SRRI . DA ORI
MR ZR IR AN

=. B ST ERIER

(—) EEFREE
TRENGZ TR R, #E ST B iR, Y1t

054 | EDUCATIONAL THEORY OBSERVATION

S A TR SEER T IR A SR TURIE 75 PPN B ) 2
BUAF . R RN PPN TTIARIBIEN 2L, BRITAN 45
AT PEAI WA

FESCHETFN IR, TR S TP SRR I SZ AT
PEERRAR PN AR RIS E R R

TRENGZITCTN R AR 5 IR — MR H RS T
2, WIS EEIS R RN, 4 A SR B A
MR, RERSO8 TREH e R A S AT T EAT R AL
ES it da S N WAL DA LT A

F 1 ZICHEIRERE

o | | o
s - Y| FEOTEE | BGE PEA R
AR | meRTnE A
5 ik 0.1 i
e | owesmn | RO i
MR | e | b
fil A 0.15 Hif !
s | pen | (e | 00O s
ol | @il N B/ T 2
[ = O. =
e | e fRasEr | 0.15 Wi / ol
aE. | A I
N | 0.10
st | e | R ) $00
wr | o [ wssmn | 1L e
=8| e f) / 5
W | wHR R/ Y
21 0.05
pp | mem | SR v / $0U
SIREE | SR T
XS 0.10
gt | owm | RO /T
g | A | s B/ T 2
22145 0.10
o | e | o | OO i / 4k
ol | s T/ S
( 7N 0.05
win | g | RN /ol
it | e | s || R
s | Wi/ ol
e | we | owan | S
oxifE A 0.05
wos | wE | gmmn | TR0 0 i / il
G | masEr | R EE
1 0.05
s | g | i / il

(Z) FNAESTREE

FEZICIFT R ZR B R, Sl f T, PR BRI
FERIIA SR E X, ReIFIC T — R TR, BERTT
AL SEORICHL S e A Y SR AN BIHT RE T

EEAMAACE R B I, R T A A RS HAE o
TR, DRRER IR 2 A e A5 B BRI 2 -5 A0 A
A€o

FER AU EZTE, SCFEEL P, %I RE (R 2 BT LIRS
HRRERATE, 50 TAAHETTR IS 24

FEX IR, /N R R BTN, BAE
PERREEINE , SERPEMZIE WL .

FOHFNIATT, WHEE L AR SHREF A2k T

VIR LA A PRI H R BRI TR, HES



SR . BB SRS
2 ARG TRMEE

Whonk | TRAK BH b SEEL
g | TR | PR mRE |
HEN & - SRR
HIE. FSHT.
| mpmmms | D0 EES ISR
BIHTDTML
| e, somre, i | R
S | N RR
AN | AN R - -
AR | AR . R ‘
I NEAN TA
R O R i
| sommEn | s e
i S B REAET
wwE | s SCERHREREL
SUAERE | Rl A
EN T H A e
AV b S I H G ER B
SepRfE | TR 56
IS, S
st | s | v SERL
N : 1 E
Het | B
BBt RSO, TR
e e
| PR o R B
WwEz | » e o
L | PEEEE | . S5 FG ST B
GRS R | MRS . (Rl
oar bl SN
L Y HEEIEE

M. FRLESSLERARER

FER RS, SRR R 5 A SRR, 1%
S LA B AR B AR E I B M R SRR R i, R
Delphi VEBHTIFRAME I, S TS IR, 4G
IR EREI GRS =L M B AT AR, AT 9FREREL Likert 50
TIPFay, BOOR T PN AT T S R B

N LR, BAASITE AKX S = \frac{1}{n}\sum_

243t

(=1} (n}w_i \times x_i, 3{rh, S RFEHAELAMAMS, n
ST, wi RS | PSRRI, i R i
ATRAEERSIBRARSY, Il AT AT AT A T
BUT4Y, e AAE TR H R % TR R0 4
Eﬁﬁ%ﬁﬁ%&ﬁ@?ﬁ:sziz;mx&o

WINMERRE G T A Fa, FRFENTENEE A
PR EE K AR, S5 R RO AAT A UGT O B AINE
F, LRSI AT SN BOM AT DUEE ERE 4 B s
B, KRR AERERE U TINI BREE,  N I R AORE TRk
PHIRZE RG]

h. #ig

(1) ASEEF 2T IE, S0 LRYIZIHN R RS
R, RHET —EZICTFMIRRAR. ZARERRETIbERET
REPNZEIREEFEN I3 D IEEERTT, PR shie it T IR S
BREREZR

(2) VN7 TR EITH, ASCZRais 7 RREE
L BN BOIZR A TN SR TR E A G T, 5T
T BEATI R — . JOWMSRAE A . B SRR, ik
77 S AR SCE R, 1BH MATLAB B AR
T, R IRE ST AR,

(3) ARWFHARERNE N TN TE R B AR iE—2
&,

i LR, MERE AN Z 0T R R IETT TREYIZE
SFREMETET . ABTT R I A EISHE S SRR R4S, T
TR BERTT R 2 e o AR —E BB ML, ARt —
U LA DR S, PISRIEFR M Is . RSN
BEDIRE, D TRIZRE s TIERAET A R

(1] 2558, Wk, SHF%, &% 2T OBE HUKI TRNZIEMIEE e AR R (1], @#EeTl, 2020

[2] Abdi, R., Jalilvand, M. R., Samadi, M. (2021). An integrated AHP-FMEA approach for evaluating engineering education quality: A case study of a technical university.

Quality & Quantity, 55, 1373-1392.
[3] Thomas L. Saaty (1980). “The Analytic Hierarchy Process” .

[4] Banker, R. D., Charnes, A., & Cooper, W. W. (1984). “Some models for estimating technical and scale inefficiencies in data envelopment analysis” . Management Science,

30(9), 1078-1092.
[5] Zadeh, L. A. (1965). “Fuzzy sets” . Information and Control, 8(3), 338—353.

2024.2 | 055



